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Sauget Area 1 Em

HHRA-EE/CA and RIFS

1.0 INTRODUCTION

This report presents the baseline human health risk assessment (HHRA) and the stream-lined short-
term risk assessment for Sauget Area 1, located in Sauget and Cahokia, lllinois. It is Volume II of the
Remedial Investigation/Site Characterization Report (RI/SC) for Sauget Area 1 (in preparation). The
environmental evaluations of Sauget Area 1 are being conducted as an Engineering Evaluation and
Cost Analysis (EE/CA) for the Sauget Area 1 sites and soil, sediment, surface water and air, and for
the Remedial Investigation and Feasibility Study (RI/FS) for Sauget Area 1 groundwater. The HHRA
was conducted to satisfy the Scope of Work (SOW) for the EE/CA and RIFS (specifically Task 4
Section 2.5 and Task 5 Section 2 of the SOW) provided as an attachment to the Administrative Order
by Consent (AOC) entered into by the U.S. Environmental Protection Agency (USEPA) and Solutia
Inc. (Solutia), as well as to be compliant with the National Contingency Plan (NCP) (USEPA, 1990).

The HHRA and the short-term risk assessment were conducted in accordance with the USEPA-
approved Human Health Risk Assessment Workplan (HHRA Workplan) dated June 25, 1999
(including the August 6, 1999 revised pages), which was submitted as Volume 1B of the Support
Sampling Plan (SSP) for Sauget Area 1 (Solutia, 1999). The HHRA Workplan is provided as Appendix
A to this report. [Note that sections, figures and tables from the HHRA Workplan will be referenced in
this report. Because of the similarity of numbering, the following approach has been taken to identify
workplan elements: “Figure (Appendix A) 2-1” refers to an HHRA Workplan figure, and “Figure 2-1"
refers to an HHRA Report figure.]

The HHRA and the short-term risk assessment were conducted using data from environmental
samples collected from the study area (shown in Figure 1-1 and described in more detail in Section 2)
in accordance with the USEPA-approved SSP. Validated laboratory analytical data are compiled in
the Data Validation Report (Solutia, 2000a), and field data are compiled in the Field Sampling Report
(Solutia, 2000b). These data are summarized and evaluated in the RI/SC (of which this report is
Volume Il).

Baseline Risk Assessment

The purpose of the baseline HHRA is to evaluate potential human health effects of chronic daily
exposures to constituents detected in samples of environmental media collected from the study area.

The HHRA was conducted to be consistent with USEPA guidance for conducting a risk assessment
including, but not limited to, the following:

e Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation
Manual (Parts A and D) (USEPA, 1989a and 1998a).
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Sauget Area 1
HHRA-EE/CA and RIFFS TATERNA TIONAL

e Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions (USEPA,
1991a).

e USEPA Soil Screening Guidance: User's Guidance Manual, and Technical Background
Document (USEPA, 1996a,b).

¢ Human Health Evaluation Manual Supplemental Guidance; Standard Default Exposure
Factors. OSWER Directive 9285.6-03 (USEPA, 1991b).

o  Exposure Factors Handbook (USEPA, 1997a).

o Land Use in CERCLA Remedy Selection Process. OSWER Directive No. 9355.7-04
(USEPA, 19952a).

In addition, elements of the lllinois Environmental Protection Agency (IEPA) Tiered Approach to

Corrective Action Objectives (TACO) (IEPA, 1998) were used in the conduct of the HHRA.

The baseline HHRA has been conducted in accordance with the four-step paradigm for human health
risk assessments developed by USEPA (USEPA, 1989a); these steps are:

s Data Evaluation and Hazard Identification
o Toxicity Assessment
s Exposure Assessment

¢ Risk Characterization

Streamlined Short-Term Risk Assessment

The purpose of the short-term risk assessment is to evaluate potential human health effects of short-
term (i.e., subchronic) exposures to constituents detected in samples of environmental media collected
as part of the SSP. Since short-term health evaluations are not a standard component of most
hazardous waste site health assessments, limited guidance exists for performing these types of
evaluations. The short-term evaluation was conducted using the same four-step paradigm presented
above for the baseline HHRA, and followed the procedures presented in the HHRA Workplan.

Report Organization

A description of the site is presented in Section 2.0. The baseline HHRA is presented in Section 3.0
through 6.0 of this report. The short-term risk assessment is presented in Section 7.0. Section 8.0
presents the summary and conclusions and Section 9.0 provides the references. A summary of the
information presented in each section of the report follows.
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s Section 2.0 — Site Characterization. This section discusses the site and its environs,
describes source areas, potential migration pathways, and potentially impacted media.

e  Section 3.0 — Data Evaluation and Hazard Identification. This section presents a summary of
the site data for use in the HHRA, and the results of the process used for the seiection of
constituents of potential concem (COPCs) to be quantitatively evaluated in the baseline
HHRA.

e Section 4.0 — Dose-Response Assessment. The dose-response assessment evaluates the
relationship between the magnitude of exposure (dose) and the potential for occurrence of
specific health effects (response) for each COPC. Both potential carcinogenic and
noncarcinogenic effects are considered. This section presents the quantitative dose-
response values used in the baseline HHRA. The most current USEPA verified dose-
response values are used when available.

e Section 5.0 — Exposure Assessment. The purpose of the exposure assessment is to
provide a quantitative estimate of the magnitude and frequency of potential exposure to
COPCs by a receptor. This section presents the updated conceptual site model (CSM)
originally presented in the HHRA Workplan. Potentially exposed individuals, and the
pathways through which those individuals may be exposed to COPCs are identified based
on the physical characteristics of the site, as well as the current and reasonably foreseeable
future uses of the site and surrounding area. The extent of a receptor's exposure is
estimated by constructing exposure scenarios that describe the potential pathways of
exposure to COPCs and the activities and behaviors of individuals that might lead to contact
with COPCs in the environment.

e Section 6.0 — Risk Characterization. Risk characterization combines the results of the
exposure assessment and the toxicity assessment to derive site-specific estimates of
potentially carcinogenic and noncarcinogenic risks resulting from both current and
reasonably foreseeable potential human exposures to COPCs. The results of the risk
characterization are used to identify constituents of concern (COCs), which are a subset of
those COPCs whose risks result in an exceedance of the target risk range of 1x10° to
1x10™ for potential carcinogens and a target Hazard index of one for noncarcinogens (that
act on the same target organ), as defined in the AOC SOW, USEPA guidance (USEPA,
1991a), and by |IEPA (1998). The target risk levels used for the identification of COCs are
based on USEPA guidance and lllinois TACO guidance. Specifically, USEPA provides the
following guidance (USEPA, 1991a):

“Where the cumulative carcinogenic site risk to an individual based on reasonable
maximum exposure for both current and future land use is less than 10™, and the non-
carcinogenic hazard quotient is less than 1, action generally is not warranted unless
there are adverse environmental impacts.” and,
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“The upper boundary of the risk range is not a discrete line at 1 x 10%, although EPA
generally uses 1 x 10 in making risk management decisions. A specific risk estimate
around 10 may be considered acceptable if justified based on site-specific conditions.”

IEPA provides the following summary for the evaluation of cumulative risk for carcinogens
(IEPA, 1998, Fact Sheet 13: Mixture Rule):

“The cumulative risk of carcinogenic contaminants attacking the same target must not
exceed 1 in 10,000 [10®). Therefore, the risk from all on-site similar acting carcinogens
must be added together. If this cumulative risk level is greater than 1 in 10,000,
corrective action must be taken to reach an acceptable risk level.”

Within any of the steps of the risk evaluation process described above, assumptions must be
made due to a lack of absolute scientific knowledge. Some of the assumptions are
supported by considerable scientific evidence, while others have less support. The
assumptions that introduce the greatest amount of uncertainty in this risk evaluation are
discussed in Section 6.0.

Section 7.0 — Short-Term Risk Assessment. The results of the short-term risk assessment,
as described above, are presented in this section.

Section 8.0 — Summary and Conclusions. This section presents a summary of the results of
the baseline and short-term HHRAs. COCs are further evaluated in this section, and
remedial goals (RGs) are calculated.

Section 9.0 — This section presents the references used in the text.

Tables and figures follow each section.
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2.0 SITE CHARACTERIZATION

This HHRA addresses data from environmental samples collected in accordance with the SSP from
the areas of Sauget Area 1 identified in the AOC. Specifically, the EE/CA for Sauget Area 1 addresses
waste, soil, surface water, sediment and air in the following areas:

e SitesG,H,|,L,M, andN
¢ Potentially impacted areas:
- Dead Creek Segments (CS): CS-B, CS-C, CS-D, CS-E, and CS-F

- Undeveloped, commercial and/or residential properties adjacent to these creek
segments -

The RI/FS for Sauget Area 1 addresses groundwater in the following areas:

e Sites and areas downgradient of the sites

o Private wells along Walnut Street and Judith Lane in Cahokia, IL
21 Study Area Description
Figure 1-1 presents the study area addressed by the EE/CA and RI/FS. ’,”‘t’j *&L_R '

As discussed in Sections 1.0 and 2.0 of the SSP, Sites G, H, I, L, M and N contain wastes that came
from a wide variety of municipal and industrial sources. Site M is a fenced former sand borrow pit that
is now filled with water and is hydrologically connected to Dead Creek. Site Gis a fill area stabilized by
USEPA in an emergency response that solidified organic wastes, placed a temporary soil cover over
the site, and controlled site access by the installation of a fence. Recent inspection indicates that the
site and fence are still stable. Recent inspection of Site H indicated that the site is stable with a
vegetative cover and no exposed wastes at the surface. Site L also appears to be stable. lt is covered
with cinders and is located in a vegetated field. Site N reportedly contains construction rubble. Site |
was originally used as a sand and gravel pit that received industrial and municipal wastes. The site is
currently graded and covered with crushed stone and used for equipment and truck parking.

Dead Creek is an intermittent urban stream that bisects Sauget Area 1, passing through areas of
commercial land use, areas of open land, and areas of residential land use, and eventually discharges
to Borrow Pit Lake and Prairie DuPont Creek. The Borrow Pit Lake was formed as the result of the
- excavation of borrow material in the mid-1950's for local construction, including the levy.
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The northern portion of the study area is an industrial area. Land use south of Area L is mixed
undeveloped, commercial and residential. Groundwater is not used as a source of drinking water in
the area. Both the Village of Sauget and the Village of Cahokia have in effect ordinances that prohibit
the use of groundwater as a potable water supply. Copies of these ordinances are presented in
Appendix S. However, there are some private wells in the area that may be used for outdoor
household activities.

2.2 Sediment Removal Action

On May 31, 2000, the USEPA issued a Unilateral Administrative Order (UAQO) to Monsanto Company
and Solutia Inc. (Docket No. V-W-89-C-554) pursuant to section 106(a) of the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 as amended, 42 U.S.C. Section
9606(a). The Order requires the following response activities at Sauget Area 1 Creek Segments B and
Site M and Creek Segments C, D and E and the portion of Creek Segment F between Creek Segment
E and Route 3, which are located in Sauget and Cahokia, lllinois:

s Preparation of a Time Critical Removal Action Work Plan;

e Implementation of the Removal Action in accordance with the Work Plan to mitigate the threats
posed by presence of contamination in Dead Creek sediments and certain adjacent soils and
their potential migration via overflow and flood waters from the Site;

o Removal of materials from CS-B (creek sediments, creek bed soils and flood plain soils);
CS-C, D, E, and a portion of F (non-native creek sediments only); and Site M (pond sediments
and pond bottom soils) in Sauget Area 1, while minimizing adverse impacts to area wetlands
and habitat;

e Proper handling, dewatering, treatment and placement of such materials in the on-site
Containment Cell;

¢ A plan for management of Dead Creek storm water during the removal action;

¢ Sampling and analysis of areas where materials has been removed, for the purpose of defining
remaining contamination;

e Placement of membrane liner material over CS-B and in all other excavated areas where,
based on post-removal sample results, such liner is determined to be necessary; and

e Design of a containment cell that will provide adequate protection to human health
and the environment.

The Order requires Solutia to conduct these removal activities to abate a potential imminent and
substantial endangerment to the public health, welfare or the environment that may be presented by
the actual or threatened release of hazardous substances at or from the site.
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Therefore, environmental data from Site M and Dead Creek segments CS-B, CS-C, CS-D, CS-E, and
a portion of CS-F have not been included in the risk assessment.

Conceptual Site Model

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a
conceptual site model (CSM) for human health was developed. The purpose of the CSM is to identify
source areas, potential migration pathways of constituents from source areas to environmental media
where exposure can occur, and to identify potential human receptors. The CSM is meant to be a
“living” model that can be updated and modified as additional data become available.

The initial CSM for the site is presented in Figure (Appendix A) 2-1, and was used to guide the
investigation presented in the SSP and the COPC selection process in Section 3.0. An updated CSM
is presented in Section 5.0, based on the data evaluation and COPC selection conducted in Section
3.0.
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3.0 DATA EVALUATION AND HAZARD IDENTIFICATION

The purpose of the data evaluation and hazard identification process is two-fold: 1) to evaluate the
nature and extent of release of constituents present at the site; and 2) to select a subset of these
constituents identified as COPCs for quantitative evaluation in the risk assessment. This step of the
risk assessment involves compiling and summarizing the data for the risk assessment, and selecting
COPCs based on a series of screening steps.

3.1 Data Evaluation

The HHRA was conducted using validated data collected from the site in support of the SSP. Data
used in the HHRA are presented in the Data Validation Report (Solutia, 2000a) and the Field Sampling
Report (Solutia, 2000b).

3.1.1 Areas and Media

The SSP for Sauget Area 1 was designed to investigate three major areas of the Sauget Area 1 study
area:

e SitesG,H, I L, M, and N;

e Dead Creek and its environs including creek segments CS-B, CS-C, CS-D, CS-E, and CS-F,
which includes the Borrow Pit Lake; and

¢ The residential/lcommercial/lundeveloped areas adjacent to Dead Creek, evaluated as
Transects 1,2, 3,4,5,6,and 7.

Of the data collected in support of the SSP, analytical data for use in the HHRA are available for the
following media:

Site shallow groundwater,

o Site downgradient alluvial groundwater;

) Shallow groundwater southwest of the sites;

. Shallow groundwater in the vicinity of Walinut Street and Judith Lane;

. Groundwater from private wells in the vicinity of Walnut Street and Judith Lane;
. Site surface soil (0-0.5 feet below ground surface (bgs));

. Residential area surface sail;
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. Residential area subsurface soil (0.5-6 feet bgs);
. Dead Creek sediment;

. Borrow Pit Lake sediment;

. Dead Creek surface water;

. Borrow Pit Lake surface water;

. Fish tissue from Borrow Pit Lake; and

'3 24-hour air samples at Sites G, H, |, and L.

Analytical data for use in the HHRA from background or reference locations are available for the
following media:

. Surface soil;

. Subsurface soil;
. Groundwater;

. Surface water;
. Sediment;

. Fish tissue; and
° Upwind air.

Figure 3-1 shows the study area and the sample collection locations for soil, groundwater, surface
water and sediment (excluding the reference or background areas).

3.1.2 Analytes

The SSP identified the suites of analytes for each medium. For ease of discussion here, the analytes
included in the risk assessment are identified as follows:

e Full suite of analytes — volatile organic compounds (VOCs), semi-volatile organic compounds
(SVOCs), metals, mercury, cyanide, polychlorinated biphenyls (PCBs), pesticides, and
herbicides;

+ Dioxins — dioxins and furans; and

¢ Industry-specific analytes — PCBs, total petroleum hydrocarbons (TPH), copper, zinc, fluorides,
phosphorous and ortho-phosphate. [Note — of these analytes, only the data for PCBs were
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validated for inclusion in the HHRA. Data packages are available for the other analyses, but
validation was not necessary to perform the HHRA ]

All analytical data collected in support of the SSP were compiled and tabulated in a database for
statistical analysis. These data are presented in the Data Vaiidation Report (Solutia, 20003a).

313 Summary Statistics

The data for each area and medium were summarized for use in the risk assessment. The following
guidance documents were used to develop the summary statistics:

+ Risk Assessment Guidance for Superfund: Volume | — Human Health Evaluation Manual, Part
A (U.S. EPA, 1989a).

e Supplemental Guidance to RAGS: Calculating the Concentration Term (U.S. EPA, 1992a).

The steps used to summarize the data by area and medium for use in identifying COPCs in the
screening process presented in this section are discussed here. The additional steps used to
summarize the data for identifying exposure point concentrations (EPCs) are presented in Section 5.0.

The steps used to summarize the data by area and medium are as follows:

Treatment of Duplicates: Data for samples and their duplicates were averaged before
summary statistics were calculated, such that a sample and its duplicate were treated as one
sample for calculation of summary statistics (including maximum detection and frequency of
detection).

Treatment of Non-Detects:

e Summary statistics were not calculated for constituents that were not detected in a
particular area/medium.

¢ Where constituents were detected in some samples and not in others in a particular
area/medium, % the reported sample quantitation limit (SQL) was used as a proxy
concentration for the samples reported as nondetect (USEPA, 1989b).

¢ For all non-detects for which %2 the SQL was calculated, ¥ the SQL was compared to
the maximum detected concentration for that area and medium. Where %2 the SQL
was greater than the maximum detected concentration in a particular area/medium,
the SQL value was not used in the calculation of summary statistics for that
constituent in that area and medium (USEPA, 1989a).
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Frequency of Detection: The frequency of detection is reported as a percentage based on the
total humber of samples analyzed and the number of samples reported as detected for a
specific constituent. The number of samples used to calculate statistics reflects the treatment
of non-detects described above.

Minimum Detected Concentration: This is the minimum detected concentration for each
constituent/area/medium combination, after duplicates have been averaged.

Maximum Detected Concentration: This is the maximum detected concentration for each
constituent/area/medium combination, after duplicates have been averaged.

Average Concentration: This is the arithmetic mean concentration for each
constituent/area/medium combination, after duplicates have been averaged and non-detects -
have been evaluated.

Appendix B presents the summary statistics by area and medium. For each area/medium
combination, two tables are presented: the first presents the summary statistics, and the second
identifies the samples used in the calculation of the summary statistics.

314 Sample Collection and Data Evaluation by Area and Medium
Data sets for each medium are described below.
3.1.4.1 Groundwater

Figure 3-2 identifies the residential non-potable use wells and the groundwater sample locations
evaluated in the risk assessment.

Transects - Analytical data for shallow groundwater in the Walnut Street/Judith Lane residential area,
as well as for four domestic wells in this area were evaluated in the risk assessment. These data
include the full suite of analytes and dioxins.

For the purposes of the risk assessment, shallow groundwater is defined as samples collected
between 0 and 30 feet bgs. This depth interval has been selected based on potential construction
activities and potential for volatilization to indoor and/or outdoor air, as discussed more fully in Section
5.0. The screening interval of the wells in the residential areas is unknown, however samples from
these wells were included in the risk assessment.
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Sites - Data for shallow groundwater collected from locations within the sites, the downgradient alluvial
aquifers, and shallow groundwater southwest of the sites, as identified in the SSP, were evaluated in
the risk assessment. These data include the full suite of analytes and dioxins.

Collection of groundwater samples downgradient of the sites using push sampling methods per the
SSP began at the water table, and samples were collected at approximately 10-foot intervais down to
bedrock. Groundwater sample collection with a siteffill area began below the lower depth of the waste.

Screening of the groundwater data to identify COPCs was conducted on a location-by-location basis,
therefore, summary statistics are not presented for groundwater in Appendix B.

3.1.4.2 Soil

Transects - Figure 3-3 identifies the location of each soil sample for each transect. Surface (0-0.5 feet
bgs) and subsurface (0.5-6 feet bgs) soil samples were collected from undeveloped areas along seven
transects as identified in the SSP in the residential/commercial/lundeveloped area adjacent to Dead
Creek and analyzed for the full suite of analytes and dioxins. These Undeveloped Area Soil sample
identification numbers use the following format: undeveloped area soil designator — transect number —
location — depth interval, e.g., UAS-T7-S4-0-0.5FT. Only surface soil sample identification numbers
are provided on Figure 3-3 — all subsurface soil samples are co-located and distinguished by the
sample depth interval “3-6FT".

Based on the transect analytical results, additional surface and subsurface soil samples were collected
from three residences along each of Transects 1 through 6 and two residences along Transect 7 and
analyzed for the full suite of analytes and dioxins. These samples are identified as Developed Area
Soils, and foliow the same sample identification scheme as above, but using the developed area soil
designator of “DAS.” Figure 3-3 also provides the developed area soil sample locations.

Sites - Figure 34 identifies the location of each surface soil sample for each site. Surface soil (0-0.5
feet bgs) samples were collected in each site. These samples were analyzed for the full suite of
analytes and dioxins. The site soil sample identification numbers have the following format: site —
location ~ depth interval, e.g., WASTE-N-B2-0-0.5FT.

Appendix B provides the summary statistics for Site and Transect soils and a listing of each sample
included in each area/medium combination evaluated.

3.1.4.3 Sediment

Sediment sample locations included in the risk assessment are identified on Figure 3-5, and Appendix
B presents the summary statistics. Study area sediment samples from locations not included in the
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sediment removal action (discussed in Section 2.0) are located in the lower reach of Dead Creek
(downstream of Route 3) and in the Borrow Pit Lake. This area is being evaluated as one area in the
risk assessment.

Per the SSP, sediment samples were analyzed for the industry-specific constituents, while a subset
were analyzed for the full suite of analytes and dioxins. Samples analyzed for the industry-specific
analytes are identified by the designator “FASED” followed by either “CSF” for Creek Segment F or
“BPL" for Borrow Pit Lake, and then a location and depth designator. The remaining sediment
samples have either a “BPL-ESED” designator, or a “SED-CSF” designator.

3144 Surface Water

Surface water sample locations included in the risk assessment are identified on Figure 3-5, and
Appendix B presents the summary statistics. Study area surface water samples from locations not
included in the sediment removal action (discussed in Section 2.0) are located in the lower reach of
Dead Creek (downstream of Route 3) and in the Borrow Pit Lake. This area is being evaluated as one
area in the risk assessment.

The surface water samples were analyzed for the full suite of analytes and dioxins, and have sample
designators of “SW" followed by either “CSF” for Creek Segment F or “BPL” for Borrow Pit Lake, and
then a location designator.

3.1.45 Fish Fillet

Fish fillet samples were collected from Borrow Pit Lake and analyzed for the full suite of analytes (with
the exception of VOCs) and dioxins. Three white crappie composite fish fillet samples and two white
bass fillet samples were collected. Since it was difficult to obtain sufficient tissue mass from a single
species, white crappie fillets were analyzed for VOCs, SVOCs, metals, mercury, cyanide and PCBs,
and white bass fillets were analyzed for pesticides and herbicides.

3.14.6 Air

Air samples were collected in the vicinity of Sites G, H, |, and L and analyzed for VOCs, SVOCs,
PCBs, dioxins, and metals. Air samples were collected over a 24-hour period during hot, dry
conditions (September, 1999) conducive to air emissions of dust and volatiles. To perform the HHRA,
these data were compared to chronic and, if appropriate, to subchronic or acute criteria as discussed
in the HHRA Workplan (Appendix A).
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3.2 Methodology for Selection of Constituents of Potential Concern

COPCs are a subset of the complete list of constituents detected in site media that are carried through
the quantitative risk assessment process. Selection of COPCs focuses the analysis on the most likely
risk “drivers.” As stated in USEPA guidance (USEPA, 1993a):

“Most risk assessments are dominated by a few compounds and a few routes of exposure.
Inclusion of all detected compounds at a site in the risk assessment has minimal influence on the
total risk. Moreover, quantitative risk calculations using data from environmental media that may
contain compounds present at concentrations too low to adversely affect public health have no
effect on the overall risk estimate for the site. The use of a toxicity screen allows the risk
assessment to focus on the compounds and media that may make significant contributions to
overall risk.”

Several factors are typically considered in selecting COPCs for a site, including natural background,
frequency of detection, and toxicity, including essential nutrient status. Each of these evaluation steps
is called a “screening step.” Risk calculations are conducted using the COPCs identified in these
steps.

The steps used to identify COPCs are presented below.
3.21 Evaluation of Frequency of Detection and Essential Nutrient Status

Per the HHRA Workplan (Appendix A), a frequency of detection screen was conducted on each
medium (e.g., sediment, surface soil, etc.). According to this screening step, constituents that are
detected in fewer than 5% of samples, provided 20 samples are available, would not be included as
COPCs, though some of these constituents would be retained as COPCs based on professional
judgment, considering factors such as the presence of a hotspot. However, based on the frequency of
detection information presented in the summary statistics in Appendix B, no constituents were
excluded from consideration as a COPC based on the frequency of detection screen. In addition,
essential nutrients (i.e., calcium, iron, magnesium, sodium and potassium) were not included as
COPCs (HHRA Workplan, and USEPA, 1989a).

3.2.2 Comparison to Background

Background samples were collected in the vicinity of the site to provide information on naturally-
occurring levels of constituents typical for the local area. The purpose of comparing site conditions to
“local background is to determine if site concentrations of constituents are representative of background
concentrations, which, therefore, should not be included in risk calculations. Background comparisons
were conducted for each medium using site-specific background data and background concentrations.
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Three background groundwater samples were collected in upgradient locations, and three surface soil
and three subsurface soil samples were collected at background locations, all identified in the SSP.
These background locations are presented on Figure 3-6. Four surface water samples, four sediment
samples and four fish fillet samples were collected from reference locations, as there are no upgradient
locations in Dead Creek outside of the study area (see the Ecological Risk Assessment in Volume I of
this report).

The procedure for determining whether a constituent concentration is consistent with background
follows that developed by USEPA Region 4 (USEPA, 2000a) and presented in the HHRA Workplan
(Appendix A). Maximum detected concentrations of constituents in environmental media at the site
were compared to two times the arithmetic mean site-specific background concentration. USEPA
Region 4 states that although RAGS (USEPA, 1989a) allows the use of statistics in data evaluation,
statistics may not be sufficiently conservative at this stage of the risk evaluation; and in most cases,
there are not a sufficient number of samples for conducting a statistical analysis. Therefore, if
maximum concentrations of inorganic constituents in an area are found to be less than two times the
average background concentrations, then those constituents are eliminated from quantitative
evaluation in the risk assessment. Constituents whose maximum detected concentrations are above
the defined background levels and not identified as an essential nutrient were retained for evaluation in
the next step of the hazard identification process (Toxicity Screen).

The calculation of background concentrations is presented in Appendix D. It should be noted that
arsenic in soil in a subset of the sites and transects was the only constituent eliminated as a COPC
based solely on the background screening step.

3.2.3 Toxicity Screen

A toxicity screen was performed in accordance with USEPA Region 5 guidance (USEPA, 1998b) and
IEPA regulations (IEPA, 1998).

3.2.31 Sources of Screening Criteria

USEPA Region 5 guidance identifies the following three sources as appropriate screening levels for
soil, in order of preference:

1) Most recent generic soil screening levels (SSLs) developed and presented in Appendix A
of the Soil Screening Guidance (USEPA, 1996b). The SSLs are based on ingestion and
inhalation (direct contact) and soil-to-groundwater exposure pathways for a residential
scenario.

2) Site-specific SSLs derived using the methodology outlined in the above reference.
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3) Most recent USEPA Region 9 Preliminary Remediation Goals (PRGs; USEPA, 1999).

The IEPA TACO program (IEPA, 1998) is very similar to that outlined in the SSL guidance (USEPA,
1996a) in that it provides Tier | criteria based on direct contact (ingestion and inhalation) and the soil-
to-groundwater pathway. In fact, the TACO Tier | criteria have been developed based on the USEPA
SSL guidance. However, the TACO Tier | criteria are more comprehensive because values are
provided for a longer list of constituents, and Tier | criteria are available for both residential and
industrial scenarios.

Therefore, IEPA TACO Tier | criteria were used for the identification of COPCs for soil and
groundwater for quantitative evaluation in the risk assessment. Where |IEPA TACO Tier | criteria
(IEPA, 1998) were not available, structural similarity was used to assign a surrogate TACO Tier 1
criterion, and where this was not possible USEPA Region 9 PRGs (1999) were used. The screening
values are presented in Appendix C.

Residential values were used to identify COPCs for residential soils and sediments, and industrial
values were used to evaluate fill area soils. Region 9 PRGs were used as screening criteria for ten
constituents detected in soil.

The TACO program also provides screening criteria for the groundwater ingestion component of the
soil to groundwater pathway that were used here. These latter values conservatively address leaching
of constituents from soils to underlying groundwater.

The IEPA TACOQO program provides Tier 1 groundwater remediation objectives for two classes of
groundwater: Class | and Class Il. Class | is potable resource groundwater, and Class Il applies to all
other groundwater. The derivation of the Class | and Class |l criteria are discussed in Appendix C.
Class Il criteria were developed to allow for facile treatment of groundwater to meet Class | criteria, and
to be protective of agricultural uses of groundwater. Thus, the Class I criteria are considered to be

{ s i Ry~ )0 =

protectlve of inciden Jal groundwater exposures. /, 105 é- ncﬁ/ ”77f'(u ” <ive ;’u =4 © 7

L// )<.f T, sy, ew / ¢ \7‘_) o7t 7‘-— - 7 r’s .jﬂ(""'*t)'"?» U.\’C/ [ et [%}O
01’J % (UUL)\I < = /‘{74 /rg ' Ju—(ﬁk,-fao lr 4

The groundwater in the study area meets the Class |: Potable Resource Groundwater criteria set forth

in 35 Ill. Adm. Code 620. However, as noted in the HHRA Workplan, a drinking water scenario would
only be included in the risk assessment if it was determined that groundwater was being used as a
sole source of drinking water for any of the residences in the study area that are downgradient of the fill
areas. Private wells in the study area are either not used or are used for outdoor household activities.
In addition, ordinances are in effect in the Village of Sauget and the Village of Cahokia that prohibit the
use of groundwater as a potable water supply (these are presented in Appendix S). Therefore, a
drinking water scenario is not included in the risk assessment. To identify COPCs for potential
incidental exposures to groundwater (i.e., non-drinking water scenarios), the Class |l criteria were
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used. Region 9 PRGs for tap water were used as screening criteria for fourteen constituents detected
in groundwater.

IEPA TACO Tier | values are not available for surface water, fish tissue, or air. Hence, surface water
data were compared to the Class II groundwater criteria, as surface water exposures for evaluation in
the risk assessment involve incidental contact with surface water, and not a drinking water exposure.
Fish tissue data were compared to the USEPA Region 3 Risk-Based Concentrations (RBCs) for fish
(USEPA, 2000b). As fish tissue data were available for evaluation, a comparison of surface water data
to human health Ambient Water Quality Criteria (AWQCs) for fish ingestion (USEPA, 1998c) was not
required. Air concentrations were compared to USEPA Region 9 PRGs (USEPA, 1999).

The toxicity criteria available at the time of the HHRA Workplan (Appendix A) preparation were used to
develop data quality levels (DQLs), which were used to identify appropriate practical quantitation limits
(PQLs) for laboratory methods for the analytical program addressed in the Quality Assurance Project
Plans (QAPPs) for the site (see Volumes 2B and 3B of the SSP).

As noted in the HHRA Workplan, the PRGs and RBCs are periodically updated by USEPA. The most
current criteria available at the time of the screening were used in the selection of COPCs. These are
the Region 3 RBCs dated October 5, 2000 and the Region 9 PRGs dated October 1, 1999. The
screening was conducted in October, 2000. The Region 9 PRGs were updated in the fall of 2000; the
date on the Region 9 PRG update is November 1, 2000 (USEPA, 2000d). A review of the PRG values
used in the screening indicates that only the value for lead in industrial soil has changed significantly
(from 1000 mg/kg to 750 mg/kg). Therefore, the latter value was used in the industrial soil screening,
though all of the screening tables by necessity refer to the 1999 PRGs.

The as-published sources of screening criteria are presented in the HHRA Workplan Appendices. The
TACOQO Tier | values are presented in Appendix (Workplan) B, and the current AWQCs are presented in
Appendix (Workplan) E. Because the USEPA Region 9 PRGs and the USEPA Region 3 RBCs have
been updated since the submittal of the workplan, the current versions of these values used in this risk
assessment have been included in the workplan appendices. Therefore, the current (2000d) USEPA
Region 9 PRGs are presented in Appendix (Workplan) C, the current USEPA Region 3 RBCs (2000b)
are presented in Appendix (Workplan) D.

Appendix C presents the specific screening values used for the residential soil — direct contact screen,
the industrial soil — direct contact screen, the soil to groundwater pathway screen, the groundwater and
surface water screen, the air screen, and the fish tissue screen used in this risk assessment.
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3.2.3.2 Screening Methodology

Constituents in an area/medium with maximum concentrations less than or equal to the toxicity
screening criteria were not included as COPCs. Where no COPCs are identified for an area/medium,
that area/medium is not evaluated quantitatively in the HHRA.

3.3 Hazard Identification

This section presents the results of the COPC selection by medium and area. COPCs selected here
are included in subsequent risk calculations.

3.3.1 Soils

Data for transect soils were compared to background, residential and industrial direct contact
screening values as well as to the soil to groundwater screening values. Data for site soils were
compared to background, industrial direct contact and the soil groundwater screening values.
Calculation of background concentrations of constituents in soils is presented in Appendix D Table D-1
for subsurface soils and D-2 for surface soils. As noted previously, arsenic in a subset of transect and
site soils is the only constituent to be eliminated as a COPC based solely on the comparison to
background.

3.3141 Residential Scenario Direct Contact Screen
Maximum constituent concentrations in surface soil in all seven transects and for Site N were
compared to residential soil screening values for direct contact. The screening tables are presented in

Appendix E.

Transects. No residential scenario COPCs were identified in surface soil in Transects 1 and 2.
COPCs identified in surface soil for a residential scenario for Transects 3 through 7 are presented in
Table 3-1.

Sites. COPCs identified in surface soil for a residential scenario for Site N are presented in Table 3-2.
3.3.1.2 Industrial Scenario Direct Contact Screen
Maximum constituent concentrations in surface soil and subsurface soil in all transects and surface soil

in all sites were compared to industrial screening values for direct contact. The screening tables are
presented in Appendix F.
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Transects. No industrial scenario COPCs were identified in surface soil for Transects 1, 2 or 5. No
industrial scenario COPCs were identified in subsurface soil for Transects 1, 2, 3, 5, or 7. COPCs
identified in surface soil for an industrial scenario for Transects 3, 4, 6, and 7 are presented in Table 3-
1. COPCs identified in subsurface soil for an industrial scenario for Transects 4 and 6 are also
presented in Table 3-1.
7
U*\Q N ‘g ‘Sites. No industrial scenario COPCs were identified in surface soil Eﬁt]g_s_.rg and N. COPCs
——— identifi ed In'surtace sol for an industrial scenario for Sites HT, ar and L are presented in Table 3-2.

3.3.1.3 Soil to Groundwater Pathway Screen

Maximum constituent concentrations in surface soil and subsurface soil in all transects and surface soil
in all sites were compared to soil to groundwater pathway screening values. The screening tables are
presented in Appendix G.

Transects. No soil to groundwater pathway COPCs were identified in subsurface soil in Transects 1,
2, and 5. As shown in Table 3-3, pentachlorophenol was identified as a COPC in all remaining
transect soils. Selenium, dieldrin, beta-BHC and benzo(a)anthracene were each identified as a COPC
once in transect soils. Of these, dieldrin was detected once in a residential area groundwater sample
location (SGW-S1) and beta-BHC was detected once in a residential area groundwater sample
location (SGW-S2), both below the groundwater screening values (Appendix H). The remaining
constituents were not detected in the residential area groundwater. -
J( - Sites. No soil to groundwater pathway COPCs were identified in surface soil in Slte G. As shown in
Wb Table 3—4 pentachlorophenol was identified as a COPC in all remaining site soils. Dieldrin, beta-BHC
and 4-chloroaniline were each identified as a COPC once in site soils, and selenium was identified

twice.
3.31.4 Soil COPC Summary
\/. 0 '(}; No direct cor}tact--GOP. s for either a residential or industrial scenario were identified for Transect 1,
{ AN
V:}fysku\ Transect 2, 'ar_Site G~ Therefore, surface and subsurface soils in these areas will not be further

evaluated in the risk assessment.

The majority of the COPCs identified in surface and subsurface soils in the transects and in Site N (five
of seven) are polycylic aromatic hydrocarbons (PAHs). Of the remaining two COPCs, dieldrin was
identified as a COPC in surface soil only in Transect 5 for the residential scenario, and arsenic was
identified as a COPC in surface soil only in Transect 7 for both the residential and industrial scenarios.
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PAHs are common combustion products and are found in grilled foods, charcoal, and in motor oils and
asphalt paving (ATSDR, 1995). A paper entitled “Background Levels of Polycyclic Aromatic
Hydrocarbons (PAH) and Selected Metals in New England Urban Soils” (Bradley et al., 1994)
investigated the occurrence of PAHSs in soils in three New England towns: Boston, MA; Providence, RI;
and Springfield, MA. Samples were collected in non-industrial areas. PAH concentrations were
consistently higher than residential screening criteria. Higher PAH concentrations were found near
roadways and near telephone poles. A copy of the paper is presented in Appendix D — Background
Calculations. Comparison of the PAH concentrations in this paper with those concentrations detected
in Transect 3, 4, 5, 6, and 7 surface soils indicates that the transect concentrations are similar to those
presented in the paper, i.e., are consistent with urban background.

Arsenic was identified as a COPC in surface soils in Transect 7. Of the nine surface soil samples
collected in this transect, eight had concentrations ranging from 6.2 to 8.1 mg/kg, below the site-
specific background concentration of 19 mg/kg. However, one sample in Transect 7 (UAS-T7-51-0-
0.5FT) had an arsenic concentration 6(34 mg/k‘gf] Because this maximum detected value is greater
than the background concentration, arsenic was identified as a COPC in Transect 7. This
concentration is within the range of arsenic concentrations detected in eastern U.S. soils of 0.1 to 73
mg/kg (ATSDR, 1992).

IEPA has published a report entitled “A Summary of Selected Background Conditions for Inorganics in
Soil” (IEPA, 1994). This report is presented here in Appendix D. In this publication, background
concentrations are reported for soils within counties in metropolitan areas and soils in counties outside
of metropolitan areas. Within metropolitan areas, 114 soil samples were evaluated; arsenic
concentrations ranged from 1.1 to 24 mg/kg, with a mean concentration of 7.4 mg/kg and a median
concentration of 7.2 mg/kg. maé—of’metropohtan areas, 120 soil samples were evaluated; arsenic
concentrations ranged from Owg[kg, with a mean concentration of 5.9 mg/kg and a median
concentration of 5.2 mg/kg. The lllinois TACO program (IEPA, 1998) uses the median concentrations
as its point estimates for the statewide area background approach for concentrations of inorganics in
soils; this is a conservative approach as equal numbers of samples in the background population had
higher concentrations than the reported median value as those with lower concentrations. Sauget
Area 1 is in St. Clair County, which is identified as a metropolitan area county in the TACO program.
All detected concentrations of arsenic in soil were within the range of arsenic concentrations detected
in metropolitan areas (1.1 to 24 mg/kg) with the exception of the single sample noted above. As
provnded for in the TACO program, an alternative statrstlcal approach for background was used in the

19 mg/kg is also ‘within the range of arsenic concentratlons detected in background locations
presented in the IEPA report.

Therefore, although the majority of the COPCs identified in the transect soils are likely consistent with
background concentrations, they have all been quantitatively evaluated in the risk assessment.
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The COPCs identified in the industrial scenario screen for surface soils in the fill areas are PAHS,
arsenic, and copper, PCBs and tetrachlorodibenzo-p-dioxin (TCDD) equivalents. These are all
quantitatively evaluated in the risk assessment.

3.3.2 Groundwater

The selection of COPCs for groundwater was conducted on a location-by-location basis. The
screening tables are presented in Appendix H, which lists each well included in the analysis.
Screening intervals and/or sample depths are also included where known.

As noted above and in the HHRA Workplan, a drinking water scenario would only be included in the
risk assessment if it was determined that groundwater was being used as a sole source of drinking
water for any of the residences in the study area that are downgradient of the fill areas. Private wells in
the study area are either not used or are used for outdoor household activities, and ordinances are in
effect that prohibit the use of groundwater as a potabie water supply source (Appendix S). Therefore,
a drinking water scenario is not included in the risk assessment. COPCs were identified to evaluate
potential incidental exposures to groundwater (i.e., non-drinking water scenarios), including incidental
contact by a construction worker that may excavate to a depth where groundwater would be exposed
in the excavation, or potential volatilization of VOCs through the soil column to indoor or outdoor air.
As noted above, the groundwater concentrations are compared to TACO Tier 1 Class Il Groundwater
Remediation Objectives (presented in Appendix C).

A 30-foot bgs excavation depth is assumed as some sewer lines in the area are located at that depth.
Moreover, volatilization from groundwater through the soil column to indoor and/or outdoor air is
generally assumed to occur up to depths of up to 15 feet bgs (MADEP, 1995). Therefore, wells and or
well samples with screening intervals or sample collection depths between 0 and 30 feet bgs were
included in the evaluation.

Data from 34 groundwater sampling locations were included in the evaluation: 19 existing wells (those
beginning with EE and EGG designations), 11 push sampling locations installed in support of the SSP
(those beginning with AA and SW designations), and four existing residential area non-potable use
wells (those beginning with DW designations). '

The results of the COPC selection are presented in Table 3-5. COPCs were identified in 14 of the 34
groundwater sampling locations. Five locations have only one or two COPCs identified. Seven
locations have between six and 11 COPCs identified, and two locations have 17 and 19 COPCs
identified; these are in Sites G and H, respectively. There appears to be no clear pattern of COPCs
between locations. A total of 42 COPCs were identified in the 14 locations combined. Of these, 12 are
VOCs. Of the four residential area non-potable use wells, a single COPC, lead, was identified in only
one well (DW-MCDO). This is the only COPC identified in the approximately 10 locations south of Site
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L, and lead was not identified as a COPC in any other groundwater sampling location included in the
evaluation.

3.3.3 Sediment

Maximum constituent concentrations in sediment in the combined CS-F/Borrow Pit Lake area were
compared to residential soil screening values for direct contact, per the HHRA Workplan. The
screening table is presented in Appendix E.

Two COPCs were identified in sediment, as shown in Table 3-6; arsenic and PCBs.
3.34 Surface Water

Maximum constituent concentrations in surface water in the combined CS-F/Borrow Pit Lake area
were compared to the screening values for surface water, which are the Class |l groundwater criteria.
The screening table is presented in Appendix 1. Based on this screen, no COPCs were identified in
surface water. Therefore, surface water is not evaluated further in the risk assessment.

3.3.5 Fish Fillet

The selection of COPCs for fish fillet samples was conducted on a sample-by-sample basis. Fish
tissue concentrations were compared to the USEPA Region 3 RBCs (USEPA, 2000b). The screening
tables are presented in Appendix I. The background calculation is also presented in Appendix I.

One COPC was identified in fish tissue — arsenic, as shown on Table 3-6. Arsenic was detected in
only one of the three fish tissue samples analyzed for arsenic.

3.36 Air

Ambient air sampling was conducted at Sites G, H, | and L to determine the tendency of site
constituents to enter the atmosphere and local wind patterns. At Site G, air samples were collected at
two upwind and two downwind locations. At Sites H, I, and L, air samples were collected at one
upwind and two downwind locations. Figure 3-9 identifies the ambient air sampling locations.

Air samples were analyzed for VOCs, SVOCs, PCBs, dioxins, and metals. Appendix J presents the
upwind or background air concentrations and the comparison of each downwind sample concentration
to upwind concentrations and to the PRGs for ambient air (USEPA, 1999).

Table 3-7 provides the summary for the COPCs identified in air. It should be noted that 4-methy!-2-
pentanone, acetone and methylene chloride are all common laboratory contaminants, however, review
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of the field blank data did not clearly indicate a problem with sample collection or analysis. Methylene
chloride was identified as a COPC in all four sites. However, the numerical results are sporadic (see
Table 3-7 and Appendix J). For example, in each downwind sample pair, methylene chloride was
detected at a high concentration in one sample, and not detected or detected at a much lower
concentration in the second downwind sample. As samples were collected from all areas on the same
day, such spikes would not be expected. Moreover, methylene chioride was not identified as a COPC
in site soils or groundwater. Therefore, although it is not indicated by the sample blank evaluations,
laboratory contamination seems to be the most likely source of methylene chloride in these samples.

These data are evaluated further in Section 7.0.
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TABLE 3-1

SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN

TRANSECTS - DIRECT CONTACT

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

Residential Scenario

Industrial Scenario

Surface Soil Surface Soil Subsurface Soil

Constituent T3 T4 T5 T6 T7 T3 T4 T6 T7 T4 T6
Arsenic - - - - X . - - X - .
Benzo(a)anthracene -- X -- X X -- - -- - X -
Benzo(a)pyrene X X X X X X X X X X X
Benzo(b)fluoranthene X X -- X X -- -- -- - X -
Dibenzo(a,h)anthracene || X X X X X -- X -- -- X _-
Dieldrin - -- X - -- - - - - - -
Indeno(1,2,3-cd)pyrene - X - X X - - - - - -
Total: 3 5 3 5 6 1 2 1 2 4 1
Notes:

T - Transect.

-- This constituent was not identifed as a constituent of potential concern based on this scenario.

SUMMARY TABLES.xls\transect soil

December 29, 2000
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TABLE 3-2
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
SITES - DIRECT CONTACT
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Residential Scenario Industrial Scenario

Constituent N H 1 L
Arsenic -- X -- X
Benzo(a)pyrene X - X X
Copper -- - X --
Dibenzo(a,h)anthracene X - - X
Total 2,3,7,8-TCDD TEQ - X X -
Total PCBs -- X X X

Total: 2 3 4 4
Notes:
-- This constituent was not identifed as a constituent of potential concern based on this scenario.

December 29, 2000
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TABLE 3-3
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
TRANSECTS - SOIL-TO-GROUNDWATER
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Soil-to-Groundwater Pathway

Surface Soil_ ~Subsurface Soil
Constituent T1 T2 T3 T4 | T5 | T6 T7 )| T3 | T4 | T6 | T7
Benzo(a)anthracene - -~ ~- -- -- - -- -- X - --
beta-BHC -- - - - - X -- - - - --
Dieldrin - - - - X - - - - - -
Pentachlorophenol X X X X X X X X X X X
Selenium -- -~ X -- -- - - -- -- -- -
Total: 1 1 2 1 2 2 1 1 2 1 1
Notes:
-- This constituent was not identifed as a constituent of potential concern based on this pathway.
T - Transect.

December 29, 2000
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TABLE 3-4

SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
SITES - SOIL-TO-GROUNDWATER

SAUGET AREA 1 - EE/CA AND RI/FS

HUMAN HEALTH RISK ASSESSMENT

Soil-to-Groundwater Pathway

Constituent H | L N
4-Chloroaniline -- X -- --
beta-BHC - - X --
Dieldrin - X -- -
Pentachlorophenol X X X X
Selenium X -- X --

Total: 2 3 3 1
Notes:

-- This constituent was not identifed as a constituent of potential concern
based on this pathway.

ENSR International

December_ 29, 2000
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TABLE 3-5

SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
GROUNDWATER - CHRONIC EXPOSURE

SAUGET AREA 1 - EE/CA AND

Ri/FS

HUMAN HEALTH RISK ASSESSMENT

ENSR Infenational

Site
Constituent Location|

Site G

Site L

RES

“ EE-05

EEG-106

EEG-107

AA-I-S1

AA-I-S2

EEG-109

DW-MCDO

1,1,2,2-Tetrachloroethane *

1,4-Dichlorobenzene

2,4,5-TP (Silvex)

2.4,6-Trichlorophenol

2,4-Dichlorophenol

2-Chlorophenol

2-Nitroaniline

3-Methylphenol/4-Methylphenol

4,4-DDE

4-Chloroaniline

4-Methyi-2-pentanone *

4-Nitroaniline

alpha-BHC

Antimony

Arsenic

Benzene *

Benzo(k)fluoranthene

beta-BHC

Cadmium

Carbazole

Chlorobenzene *

Chloroform *

Cis/Trans-1,2-Dichloroethene *

delta-BHC

Ethylbenzene *

Heptachlor

Heptachlor Epoxide

Lead

Molybdenum

Naphthalene *

Nickel

Nitrobenzene

Pentachlorophenol

Phenol

Tetrachloroethene *

Toluene *

Total PCBs

Total 2,3,7,8-TCDD TEQ

Trichloroethene *

Vanadium

Vinyl chloride *

Zinc

Total:

11

Notes:

-- This constituent was not identifed as a constituent of potential concern based on this scenario.
* Indicates volatile organic compound (VOC).
RES - Residential Non-Potable Use Well.

SUMMARY TABLES. xls\gw table
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TABLE 3-6
SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN
SEDIMENT AND FISH TISSUE
SAUGET AREA 1 - EE/CA AND RIFS
HUMAN HEALTH RISK ASSESSMENT

Constituent Sediment " Fish
Arsenic X II X
Total PCBs X --
Total: 2 I [
Notes:

-- This constituent was not identifed as a constituent of potential concern
based on this scenario.

December 29, 2000
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TABLE 3-7

SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN

SITES - AIR

SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Ambient Air Pathway

Constituent G H 1 L
4-Methyl-2-pentanone X -- - -
Acetone X - - -
Methylene Chloride X X X X
Trichloroethene _ - X - -

Total: 3 2 1 1
Notes:

-- This constituent was not identifed as a constituent of potential concern

based on this pathway.

ENSR Intefnational
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4.0 DOSE-RESPONSE ASSESSMENT

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause, and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response) (USEPA, 1989a). Adverse effects are
classified by USEPA as potentially carcinogenic or noncarcinogenic (i.e., potential effects other than
cancer). Dose-response relationships are defined by USEPA for oral exposure and for exposure by
inhalation. Oral toxicity values are aiso used to assess dermal exposures, with appropriate
adjustments, because USEPA has not yet developed values for this route of exposure. Combining the
results of the toxicity assessment with information on the magnitude of potential human exposure
provides an estimate of potential risk.

Numerical toxicity values are generally obtained from USEPA databases/sources. The dose-response
relationship is often determined from laboratory studies conducted under controlled conditions with
laboratory animals. These laboratory studies are controlled to minimize responses due to confounding
variables, and are conducted at relatively high dose levels to ensure that responses can be observed
using as few animals as possible in the experiments. Mathematical models or uncertainty factors are
used to extrapolate the relatively high doses administered to animals to predict potential human
responses at dose levels far below those tested in animals.LHumans are typically exposed to
chemicals in the environment at levels much lower than those tested in animals. These low doses may
be detoxified or rendered inactive by the myriad of protective mechanisms that are present in humans
(Ames et al., 1987) and that may not function at the high dose levels used in animal experiments.
Therefore, the results of these animal studies may only be of limited use in accurately predicting a
dose-response relationship in humans. \ However, to be protective of human health, USEPA
incorporates many conservative assumptions and safety factors when deriving numerical toxicity
criteria from laboratory studies, as discussed below.

This section contains five subsections. Section 4.1 describes the sources of toxicity values. Section
4.2 describes USEPA's approach for developing noncarcinogenic toxicity values. Section 4.3
describes the toxicity values developed by USEPA for the evaluation of potential carcinogenic effects.
Section 4.4 discusses PCB dose-response issues, and Section 4.5 discusses dioxin dose-response
issues.

4.1 Sources of Toxicity Values

Sources of the published toxicity values in this risk assessment include USEPA's Integrated Risk
Information System (IRIS) (USEPA, 2000c), the Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997b), and the USEPA National Center for Environmental Assessment (NCEA) in
Cincinnati, Ohio.
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The primary USEPA source of toxicity values is IRIS, an on-line computer database of toxicological
information (USEPA, 2000c). The IRIS database is updated monthly to provide the most current
USEPA verified toxicity values. As defined by the USEPA (1997b), a toxicity value is “Work Group-
Verified” if all available information on the value has been examined by an Agency Work Group, the
value has been calculated using current Work Group methodology, a unanimous consensus has been
reached on the value by the Work Group, and the value appears on IRIS.

Another source of toxicity values is the USEPA Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997b). HEAST is published annually by the USEPA and provides a compilation of toxicity
values available at the time of publishing. Because HEAST is no longer updated regularly, the toxicity
values provided may not represent the most current values available. In addition, the toxicity values
provided by HEAST are considered to be provisional, i.e., the value has had some form of agency
review, but does not appear on IRIS. The HEAST values may or may not have been generated
through the Agency Work Group process, but the values generally use all available information, use
current methodology, and a consensus was reached by Agency scientists on the value. HEAST is,
therefore, considered to be an unverified source of dose-response values and should be used only if
no toxicity value is available on IRIS.

When a toxicity value is not available from IRIS or HEAST, the USEPA National Center for
Environmental Assessment (NCEA) in Cincinnati may be consulted for provisional toxicity values.
These toxicity values may or may not meet the HEAST criteria. The NCEA generally provides a
toxicological summary for the value. The USEPA Region 3 RBC Table (USEPA, 2000b) and the
USEPA Region 9 PRG Table (USEPA, 2000d) also use toxicity information from NCEA where
available, and can serve as a source of these values. Therefore, the hierarchy of toxicity value
sources correlates in general with the level of confidence in the values, with the values directly
provided by NCEA having the lowest level of scientific review and approval and, thus, the least level of
confidence.

4.2 Noncarcinogenic Toxicity Assessment

Constituents with known or potential noncarcinogenic effects are assumed to have a dose below which
no adverse effect occurs or, conversely, above which an adverse effect may be seen. This dose is
called the threshold dose. A conservative estimate of the true threshold dose is called a No Observed
Adverse Effect Level (NOAEL). The lowest dose at which an adverse effect has been observed is
called a Lowest Observed Adverse Effect Level (LOAEL). By applying uncertainty factors to the
NOAEL or the LOAEL, Reference Doses (RfDs) for chronic exposure to chemicals with
noncarcinogenic effects have been developed by USEPA (1997b, 2000c).

In regulatory toxicity assessment, USEPA assumes that humans are as sensitive, or more sensitive, to
the toxic effects of a chemical as the most sensitive species use in the laboratory studies. Moreover,
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the RfD is developed based on the most sensitive or critical adverse health effect observed in the
study population, with the assumption that if the most critical effect is prevented, then all other potential
toxic effects are prevented. Uncertainty factors are applied to the NOAEL (or LOAEL, when a NOAEL
is unavailable) for this critical effect to account for uncertainties associated with the dose-response
relationship. These include using an animal study to derive a human toxicity value, extrapolating from
a LOAEL to a NOAEL, extrapolating from a subchronic (partial lifetime) to a chronic lifetime exposure,
and evaluating sensitive subpopulations. Generally, a 10-fold factor is used to account for each of
these uncertainties; thus, the total uncertainty factor can range from 10 to 10,000. In addition, an
uncertainty factor or a modifying factor of up to 10 can be used to account for inadequacies in the
database or other uncertainties. The resulting RfDs are very conservative, i.e., health protective,
because of the use of the large uncertainty factors. For chemicals with noncarcinogenic effects, an
RfD provides reasonable certainty that no noncarcinogenic health effects are expected to occur even if
daily exposures were to occur at the RfD level for a lifetime. RfDs and exposure doses are expressed
in units of milligrams of chemical per kilogram of body weight per day (mg/kg-day). The lower the RfD
value, the lower is the assumed threshold for effects, and the greater the assumed toxicity.

Table 4-1 summarizes the toxicity information for COPCs with potential noncarcinogenic effects for the
oral route of exposure. For each COPC, the chemical abstracts service number (CAS number), the
dose-response value (RfD), and the reference for the toxicity value are presented. In addition, the
USEPA confidence level in the value, the uncertainty factor, the modifying factor, the study animal,
study method, target organ and critical effect upon which the toxicity value is based are also presented
for each COPC, where available. The confidence level is provided for constituents published on IRIS,
and is based on the confidence in the study and the extent of toxicity information available for that
constituent.

Table 4-2 summarizes the toxicity information for COPCs with potential noncarcinogenic effects for the
inhalation route of exposure. For each COPC, the CAS number and the toxicity value are presented.
Inhalation RfD (in units of mg/kg-day) values are calculated from Reference Concentrations (RfC) (in
units of mg/m®) assuming a 70 kg adult breathes 20 m® of air per day. Both values are presented
where available. In addition, the reference for the toxicity value, the USEPA confidence level in the
value, the uncertainty factor, the modifying factor, the study animal, study method, target organ and
critical effect upon which the toxicity value is based are also presented for each constituent. USEPA
does not support use of oral toxicity values to evaluate inhalation exposures (USEPA, 1996b).

4.3 Carcinogenic Toxicity Assessment
In assessing the carcinogenic potential of a constituent, the Human Health Assessment Group of

USEPA has classified constituents into one of the following groups (USEPA 1997b, 2000c), according
to the weight of evidence from epidemiologic and animal studies:
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Group A - Human Carcinogen (sufficient evidence of carcinogenicity in humans)
Group B - Probable Human Carcinogen (B1 - limited evidence of carcinogenicity

in humans; B2 - sufficient evidence of carcinogenicity in animals with
inadequate or lack of evidence in humans)

Group C - Possible Human Carcinogen (limited evidence of carcinogenicity in
animals and inadequate or lack of human data)

Group D - Not Classifiable as to Human Carcinogenicity (inadequate or no
evidence)
Group E - Evidence of Noncarcinogenicity for Humans (no evidence of

carcinogenicity in adequate studies)

The underlying assumption of regulatory risk characterization for constituents with known or assumed
potential carcinogenic effects is that no threshold dose exists. Thus, the characterization assumes that
there is some finite level of risk associated with each non-zero dose. The USEPA has developed
computerized models that extrapolate dose-response relations observed at the relatively high doses
used in animal studies to the low dose levels encountered by humans in environmental situations. The
mathematical models developed by USEPA assume no threshold, and use both animal and human
data (where available) to develop a potency estimate for a given chemical. The potency estimate,
called a cancer slope factor (CSF) is expressed in units of (mg/kg-day)™: the higher the CSF, the
greater the carcinogenic potential.

Table 4-3 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the oral route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the oral cancer-slope factor and the reference are provided. In addition, the
study animal and route of exposure upon which the CSF is based are presented.

Table 4-4 summarizes the toxicity information for COPCs classified by the USEPA as potential
carcinogens for the inhalation route of exposure. For each constituent, the CAS number, USEPA
carcinogenicity class, the inhalation cancer slope factor and unit risk factor (provided in units of
(ug/m® Hand the reference are provided. In addition, the study animal and route of exposure upon
which the CSF is based are presented. The CSF is calculated from the unit risk assuming a 70 kg
adult breathes 20 m® of air per day.
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44 PCB Dose-Response

The biphenyl structure of PCBs consists of two aromatic 6-member rings connected by a single bond.
There are five locations on each ring that can be chlorinated, and there are 209 individual PCB
congeners, each identified by a unique congener number. Structurally, PCB congeners can be
classified into groups based on the number of chlorines per molecule (e.g., monochloro-, dichloro-,
trichloro-, up to decachloro-biphenyl). These groups are referred to as homologs.

Aroclor mixtures are the commercial mixtures of PCBs that were used in industry. The Aroclors are
identified numerically (e.g., Aroclor 1260, Aroclor 1016). The higher the Aroclor number, the more
enriched is the mixture in congeners containing higher numbers of chlorines. Each Aroclor mixture
exhibits a characteristic, however overlapping, range of congeners, and Aroclors are identified and
quantitated in samples by comparing the sample results to Aroclor standards. Total PCBs in a sample
can be calculated by summing the Aroclor concentrations. Alternatively, PCBs can be quantitated by
homolog and the homolog concentrations summed to give a total PCB concentration. This latter
method was used in the Sauget Area 1 risk assessment.

Risks from potential exposures to PCBs have been calculated using the most current guidance
available from USEPA. Currently, USEPA-approved guidance is provided in IRIS (USEPA, 2000c).
Total PCB concentrations were calculated by summing the separate homolog concentrations. The
total PCB concentrations were used to calculate the PCB exposure dose to be combined with the
verified cancer slope factors listed in IRIS (USEPA, 2000c). Guidance provided in IRIS specifies three
tiers of human slope factors for environmental PCBs: high risk and persistence, low risk and
persistence, and lowest risk and persistence. The choice of slope factors for use depends on the
medium of exposure and PCB chiorine content, as outlined in IRIS (USEPA, 2000c). These values are
presented in Table 4-5. Based on a review of the media evaluated in the risk assessment and the
CSF selection criteria, the CSF value of 2 (mg/kg-day)' was used in the Sauget Area 1 risk
assessment.

Non-cancer risks from potential exposures to PCBs were calculated using the most conservative RfD
for a PCB mixture, the oral reference dose for Aroclor 1254 of 2E-05 mg/kg-day.

4.5 Dioxin Dose-Response

The potential carcinogenic effects associated with exposure to dioxin and furan congeners in
environmental media were assessed in accordance with the approach developed by USEPA (1989b).
Risks were caiculated for 2,3,7,8-TCDD and the dioxin and furan congeners using the cancer slope
factor for 2,3,7,8-TCDD listed in HEAST and using the toxic equivalency factors (TEFs) provided by
World Health Organization (WHO) (Van den Berg et al., 1998). The TEFs are fractions that equate the
potential toxicity of each congener to that of 2,3,7,8-TCDD. The TEFs are listed in Table 4-6. For
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each sample, the reported sample concentration (or half the detection limit, as appropriate, for non-
detected congeners) for each dioxin and furan congener having a TEF listed by WHO was muiltiplied
by its TEF, resulting in a TCDD toxic equivalence concentration (TCDD-TEQ). The TCDD-TEQ values
for each of the congeners were then added together for each sample and treated as one sample
concentration in the risk assessment. The cancer slope factor for 2,3,7,8-TCDD was used to calculate
potential carcinogenic risks resulting from potential exposure to 2,3,7,8-TCDD-TEQs.
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TABLE 4-1
DOSE-RESPONSE INFORMATION FOR COMPOUNDS WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE ORAL ROUTE
SAUGET AREA 1 - EE/CA AND RIFFS
HUMAN HEALTH RISK ASSESSMENT
Oral Reference EPA Targent Organ/

CAS Dose-Response (Last Verifed) | Confidence | Uncertainty | Modifing Critical Effect Study Study
Constituent Number Value (m -day} Type Lavel Factor Factor at LOAEL Animal Method
1.1,2,2-Tetrachloroethane 79-34-5 6.00€-02 NCEA (e) NA NA NA NA NA NA
1.4-Dichlorobenzene 106-46-7 3 00E-02 NCEA (g) NA NA NA NA NA NA
2,4,5-TP (Silvex) 93-72-1 8.00E-03 IRIS (11/2000) MEDIUM 100 1 Histopathological changes in the liver DOG ORAL-DIET
2.4,6-Trichlorophenaol 88-08-2 NA NA NA NA NA NA NA NA
2.4-Dichiorophenol 120-83-2 300E-03 IRIS (11/2000} Low 100 1 D d delayed hyp 1sitivity response RAT ORAL DRINKING WATER
2-Chloraphenol 95-57-8, 5 00E-03 1RIS (11/2000} Low 1000 1 Reproductive effecls RAT ORAL:DRINKING WATER
2-Nitroaniline 88-74-4 NA NA NA NA NA NA NA NA
3-Methyiphenol/4-Mathylphenol (a) §.00E-02 (b) | RIS (11/2000) MEOIUM 1000 1 D« d body weight, icity RAT ORAL:GAVAGE
4,4-0DE 72-55-9 NA IRIS (11/2000) NA NA NA NA NA NA
4-Chloroaniine 106-47-8 4 00E-03 IRIS (11/2000) Low 3000 1 Splenic lesions RAT ORAL:DIET
4-Mathyi-2-pentanone 108-10-1 8.00€-02 HEAST NA 3000 1 {increased liver and kidnay weights, increased urinary protein RAT ORAL:GAVAGE
4-Nitroaniline 100-01-8| NA NA NA NA NA NA NA NA
Acetone 87-84-1 t 00E-O1 RIS (1 1/2000) Low 1000 1 [increased kiver and iddney weights and nephrotoxicity AAT ORAL GAVAGE
alpha-BHC 319-84.6 NA IRIS (11/2000) NA . NA NA NA NA NA
Antimony 7440-36-0) 4.00E-04 IRIS (11/2000) Ltow 1000 1 >, d longevity, dec. blood g and chol changes RAT ORAL.DRINKING WATER
Arsenic 7440-38-2 3 00E-04 IRIS (11/2000) MEDIUM 3 1 Hypemigmentation and keratosis of the skin and poss vascular complications HUMAN ORAL DRINKING WATER
Benzeneg 71-43-2 3 00E-03 NCEA (7/29/96) |MEDIUM-LOW,| 3000 NA Hematological and immunological RAT ORAL GAVAGE
Benzo{a)anthracens 568-55-3 NA IRIS (11/2000) NA NA NA NA NA NA
Benzo{a)pyrene 50-32-8 NA IRIS (11/72000) NA NA NA NA NA NA
Benzo(b)fluoranthene 205-99-2 NA RIS (11/2000) NA NA NA NA NA NA
Benzo{k}lluoranthene 207-08-9| NA IRIS (11/2000) NA NA NA NA NA NA
beta-BHC 319-85-7, NA IRIS (11/2000) NA NA NA NA NA NA
Cadmium 7440439 5.00E-04 IRIS (11/2000) HIGH 10 1 Proteinuria HUMAN ORAL
Carbazole 86-74-8) NA NA NA NA NA NA NA NA
Chiorobenzene 108-90-7 2 00E-02 RIS {11/2000) MEDIUM 1000 1 Histopathologic changes in liver DOG ORAL CAPSULE
Chlorolorm 67-68-3 1.00€-02 RIS (11/2000) MEDIUM 1000 t Fatty cyst formation in liver DOG ORAL:CAPSULE
Cis/Trans-1,2-Dichloroethene 107-08-2 1.00E-02 (c) HEAST NA 3000 1 D rit and h globin RAT ORAL GAVAGE
(Copper 7440-50-8 3 70£-02 HEAST NA NA NA Gl Imtation HUMAN ORAL
della-BHC 319-868-8 3.00E-04 (0] NA NA NA NA NA NA NA
Dibenzo(a,h)anthracena 53-70-3 NA IRIS {11/2000) NA NA NA NA NA NA
Dieldnn 60-57-1 § 00E-05 RIS (11/2000) MEDIUM 100 1 Liver lesions RAT ORALDIET
Ethylbenzene 100-41-4 1.00E-01 |RIS {11/2000) LOW 1000 1 Liver and kidney toxicily RAT ORAL GAVAGE
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TABLE 4-1
DOSE-RESPONSE INFORMATION FOR COMPOUNDS WITH POTENTIAL NONCARCINOGENIC EFFECTS FROM CHRONIC EXPOSURE THROUGH THE ORAL ROUTE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT
Oral Reference EPA Targent Organ/
CAS Dose-Response {Last Verifed) | Confidence | Uncertsinty | Modifing Critical Etfect Study Study

Constituent Number Value (mo/kg-day) Type Level Factor Factor at LOAEL Animal Method
gamma-BHC 58-89-9 3.00E-04 IRIS (11/2000) MEDIUM 1000 1 Livar and kidney 1oxicity RAT ORALDIET
Heptachlor 76-44-8| 5.00€-04 IRIS (11/2000) Low 300 1 Increased liver weight RAT ORAL.DIET
Heptachlor epoxide 1024-57-3| 1.30€-05 IRIS (11/2000) Low 1000 1 increased liver to body-weight ratios DOG ORAL:DIET
Indeno(1,2,3-cd)pyrene 193-39-5 NA RIS (1172000) NA NA NA NA NA NA
Lead 7439-92-1 NA IAIS (11/2000) NA NA NA NA NA NA
Molybdenum 7439.98-7 5.00E-03 1RIS (11/2000) MEDIUM 30 1 Increased uric acid fevels HUMAN ORALDIET

ap! 91-20-3 2.00E-02 IRIS (11/2000) Low 3000 1 Decreased BW in males RAT ORAL:GAVAGE
Nickel 7440-02-0 2.00E-02 RIS (11/2000) MEDIUM 300 1 Decreased body & organ wis RAT ORAL:DIET
Nil 98-95-3 5.00E-04 IRIS (1172000} LOW 10000 1 F xic ellects, and ), renat & hepatic lesions RATMOUSE INHALATION
P phenol 87-88-5| 3.00E-02 IRIS (11/2000) MEDIUM 100 1 Liver & kidney pathology RAT ORAL DIET
Phanol 108-95-2 8 00E-O1 IRIS (11/2000) Low 100 1 Reduced fetal body weights RAT ORAL:GAVAGE
Tetrachloroethene 127-18-4 1.00E-02 IRLS (11/2000) MEDIUM 1000 1 Hepatotoxicily in mice, decreased weight gain in rats MOUSE/RAT ORAL GAVAGE/DRINKING WATER
Toluene 108-88-3 2.00E-01 IRIS (11/2000) MEDIUM 1000 1 Changes in liver and kidney weights RAT ORAL:GAVAGE
Total 2,3,7,8-TCDD TEQ 1746-01-6 NA HEAST NA NA NA NA NA NA
Total PCBs 1336-36-3, 2 00E-05 (d) | RIS (11/2000) MEDIUM 300 1 Ocutar, meibomiam gland, finger and toenail, and immune efiects MONKEY ORAL.CAPSULE
Trichloroethene 79-01-8| 6.00E-03 NCEA (o) LOwW 3000 1 lincreased relative liver weight MOUSE ORAL DRINKING WATER
| Vanadium 7440-62-2 7 00E-03 HEAST NA 100 1 No etfects reported RAT ORAL DRINKING WATER
Vinyl chioride 75014 3 00E-03 RIS (11/2000) MEDIUM 30 1 Liver cell polymorphism RAT ORAL.DIET
Zinc 7440666 3 00€-01 RIS (11/2000) MEDIUM 3 1 [Hematologic eflects HUMAN ORAL DIET SUPPLEMENT
Noles:
CAS - Chemical Abstracts Service.
LOAEL - Lowes! Observed Adverse Effects Level.
RIO - Reference Dose.
INCEA - National Center for Environmenial Assessment.
IALS - Integrated Risk Int. ion System, an on-lins computer of toxicological infc ion (USEPA, 2000c).
HEAST - Health Effects Assessment Summary Tables, pubiished annually by the USEPA (1997b).

{a) The CAS for 3-Methyiph and 4-Melnyip % are 106-44-5 and 108-39-4, respectively.
(b) Value tor 3-Methyiphenal, IRIS value for 4-Methylphenol has been withdrawn.

(¢) Value for cis-1,2-dichloroethene

(d) Value for Aroclor 1254 {IRIS)

(8) As reported in the USEPA Region 9 PRG Table (10/1999)
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TABLE 4-2
DOSE-RESPONSE INFORMATION FOR COMPOUNDS WITH POTENTIAL NONCARCINOGENIC EFFECTS THROUGH THE INHALATION ROUTE
SAUGET AREA 1 - EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

inhalation Inhsdation Reference EPA Targat Organv
CAS D Resp C (Last Verified) Confidence | Uncertainty | Modifying Criticat Eftect Study Study

Constituent Number | Value (mg/Xg-day) (mg/m’) Type Lovel Factor Factor at LOAEL Animal Method
1.1,2,2-Tetrachlorosthane 79-34-5 NA NA IRIS (1172000) NA NA NA NA NA NA
1,4-Dichtorobenzene 106-48-7 2 29E-01 B 05E-01 IRIS (1172000} MEDIUM 100 1 increased liver waight RAT INHALATION
2.4,5-TP (Sitvex) 93-72-1 NA NA IS (1172000) NA NA NA NA NA NA
2,4,6-Trichlorophenol 88-06-2 NA NA IRIS (11/2000) NA NA NA INA NA NA
2,4-Oichlorophenal 120-83-2 NA NA RIS (11/2000) NA NA NA NA NA NA
2-Chlorophenol 95-57-8 NA NA IRIS (11/2000) NA NA NA NA NA NA
2-Nitroaniling 88-74.-4 5.71E-05 2 00E-04 HEAST NA 10000 1 Hemalological effects RAT INHALATION.INTERMITTENT
3-Methyiphanol/4-N ol (a) NA NA {RIS (11/2000) NA NA NA NA NA NA
4,4-DDE 72-55-9 NA NA 1R1S (1172000} NA NA NA NA NA NA
4.Chiotoaniline 106-47-9| NA NA RIS (11/2000) NA NA NA NA NA NA
4-Methyl-2-pantanone 108-10-1 2.29E-02 8 00E-02 HEAST NA 1000 1 liver wt, kidney effacts RAT INHALATION INTERMITTENT
4-Nivoaniline 100-01-6| 5.7T1E-05 (b) NA NA NA 10000 1 Hematological effects RAT INHALATION:INTERMITTENT
Acatone 87-64-1 NA NA RIS (11/2000) NA NA NA NA NA NA
alpha-BHC 319-84-6 NA NA IRIS (11/2000) NA NA NA NA NA NA
|Antimony 7440-36-0! NA NA RIS (11/2000) NA NA NA NA NA NA
A 7440-38-2 NA NA JIRIS (11/2000) NA NA NA NA NA NA
Benzeno 71-43-2 1.70E-03 6.00E-03 NCEA (7/2/36) MEDIUM 1000 NA JHematopoietic Effects MOUSE INHALATION:VAPOR
Banzo{a)anthracene 568-55-3) NA NA I1R1S (1172000) NA NA NA INA NA NA
Benzo{a)pyrene 50-32-8 NA NA IRIS (1172000) NA NA NA INA NA NA
Benzo{bjtluoranthene 205-99-2 NA NA IRIS (11/2000) NA NA NA NA NA NA
Benzo{k)fiuoranthene 207-08-9 NA NA RIS (11/2000) NA NA NA NA NA NA
beta-BHC 319-85-7 NA NA RIS (1172000} NA NA NA NA NA NA
Cadmium 7440-43-9 NA NA RIS (11/2000) NA NA NA NA NA NA
Carbazole 86-74-8 NA NA NA NA NA NA NA NA NA
Chi 7an8 108-90-7 571E-03 2.00E-02 HEAST NA 10000 1 Livar and kidnay effects RAT INHALATION: INTEAMITTENT
Chlorotorm 67-66-3 8.60E-05 NA NCEA 12/1/97 NA NA NA Nasal Effects NA NA
Cia/Trans-1,2-Dichloroathena 107-06-2 NA NA RIS (11/2000) NA NA NA NA NA NA
Copper 7440-50-8 NA NA IRIS (11/2000) NA NA NA NA NA NA
dalta-BHC 319-86-8 NA NA 1AIS (1172000) NA NA NA NA NA NA
Dibenzo(a,h)anthracene 53-70-3 NA NA IRIS (11/2000} NA NA NA NA NA NA
Dialdrin 60-57-1 NA NA IRIS (11/2000) NA NA NA NA NA NA
Ethy ane 100-41-4 2.86E-01 1 00E+00 RIS {(11/2000) LOW 300 1 Devalopmental loxicity RAT/RABBIT INHALATION
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TABLE 4-2

DOSE-RESPONSE INFORMATION FOR COMPOUNDS WITH POTENTIAL NONCARCINOGENIC EFFECTS THROUGH THE INHALATION ROUTE

SAUGET AREA 1 - EE/CA AND RI/FS

HUMAN HEALTH RISK ASSESSMENT

Inhaiation Inhalation Asferance EPA Target Orgarv
CAS Dose-R: C (Last Verified) Confidence | Uncertainty | Moditying Critical Etfect Study Study

Constituent Number | value (mghg-day) (mg/m") Type Lavel Factor Factor at LOAEL Animal Method
gamma-BHC 58-89-9 NA NA RIS (11/2000) NA NA NA INA NA NA
Heplachior 76-44-8 NA NA IRIS {11/2000) NA NA NA INA NA NA
Heplachlor epoxide 1024-57-3 NA NA RIS (1172000} NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrens 193-39-5 NA NA 1RIS (11/2000) NA NA NA NA NA NA
Lead 7439-92-1 NA NA NA NA NA NA NA NA NA
{Molybdenum 7439-98-7| NA NA RIS (11/2000) NA NA NA NA NA NA
iNaphthalene 91-20-3 8 57E-04 3.00€-03 IRIS {11/2000) MEDIUM 3000 1 Nasal elfects MOUSE INHALATION
Nickel 7440-02-0 NA NA IRIS {11/2000) NA NA NA NA NA NA
Nitrobenzone 98-95-3 5.70E-04 2.00E-03 HEAST NA 10000 1 Hematological elfects and adrenal, renal, and heptalic lesions MOUSE/RAT INHALATION
Pentachiorophenol 87-86-5 NA NA RIS {11/2000) NA NA NA NA NA NA
Phenol 108-95-2| NA NA RIS {11/2000) NA NA NA NA NA NA
Tetrachioroethene 127-184 1 14E-01 4.00E-01 NCEA (c) MEDIUM 300 ] |Hepatotoxicity and renal toxicity MOUSE INHALATION
Toluene 108-88-3| 1.14€-01 4.00E-01 1AIS (11/2000) MEDIUM 300 1 Neurological effects HUMAN INHALATION:OCCUPATIONAL
Total 2,3,7,8-TCOD TEQ 1746-01-6 NA NA HEAST NA NA NA NA NA NA
Total PCBs 1336-36-3 NA NA IRIS {11/2000) NA NA NA NA NA NA
Teichloroathene 79-01-6 NA NA IRIS (11/2000) NA NA NA NA NA NA
|Vanadium 7440-62-2' NA NA HEAST NA NA NA NA NA NA
Vinyl chloride 75-01-4 2.86E.02 1 00E-01 IRIS (11/2000) MEDIUM 30 t Liver cefl potymorphism RAT ORAL DIET
Zinc 7440-66-6 NA NA RIS (11/2000) NA NA NA NA NA NA
Notes.

CAS - Chemicat Abstracts Service.

LOAEL - Lowest Observed Adverse Effecis Level

RIC - Relerence Concentration.

INCEA - Center for Envi | A

IRAIS - Integrated Risk Information System, an on-line of 0 {USEPA, 2000c)

HEAST - Health Effects A s y Tables, p d y by the USEPA (1997b).

(a) The CAS bars for 3-Mathyipl N and 4-M | are 106-44-5 and 108-39-4, respectively.

(b) Oue to structural similarities, value for 2-Nitroaniline used.

(c) As reported in tha USEPA Region 9 PRG Table (10/1999)

December 2'9, 2000
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TABLE 4-3

DOSE-RESPONSE INFORMATION FOR COMPOUNDS WITH POTENTIAL CARCINOGEMIC EFFECTS BY THE ORAL ROUTE OF EXPOSURE

SAUGET AREA 1 - EE/CA AND RUFS
HUMAN HEALTH RISK ASSESSMENT

EPA Orad Oral CSF Oval C&F Oral CSF

CaAS Carcinogen CSF Reference Study &d—y]
Constitvent Number Clase * (Last Vorified) Animel Method,
1.1,22-Tetrachiorosthane 78-34-5 c 200E-01 RIS (1172000) MOUSE ORAL GAVAGE
1,4Dichiorobenzens 106-46-7 c 240E-02 HEAST (1997)| MOUSE ORAL GAVAGE
2,4.5-TP (Sivex) 93-72-1 o] NA IRIS (11/2000) NA NA
2,4.6-Trichioropheno! 88-05-2 a2 110€-02 IRIS (1172000} RAT ORAL DIET
2,4-Dichioropheno! 120-83-2 NA NA RIS (1172000) NA NA|
2-Chiorophenol 95-57-8 NA NA RIS (11/2000) NA NA
2-Nitroanisne 88-74-4 NA NA 1RIS (1172000} NA NA|
3 Mathytphenov4-Methylpherol @ c NA RIS (11/2000) NA NA
4,4-DDE 72559 82 3 40E-01 IRIS (11/2000) MOUSEMHAMSTER ORAL DIET
4-Chioroaniline 106478 NA NA IRIS (11/2000) NA NA
4-Methyi-2-partanone 108-10-1 NA NA IRAIS (11/2000) NA NA|
Ja-nrrouniine 1009016 NA NA NA| NA NA|
Aceions 87-64-1 s} NA IRIS (11/2000) NA NA|
jaiphe-BHC 9848 82 €.30E+00 RIS (11/2000) MOUSE ORAL DIET
| Artamony 7440-36-0 NA NA RIS {11/2000) NA NA
Arsenic 7440-38-2 A 1.50E+00 IRIS {11/2000) HUMAN ORAL DRINKING WATER
Serzene 71432 A 1.50E02 () IRIS (11/2000) HUMAN INHALATION OCCUPATIONAL|
Benzo{ajanihmcens 56.55.3 B2 7.30E01  (¢)| RIS {11/2000) NA NA
Berzo{a)yrene 50-32-8 a2 7.30E+00 RIS {1172000) MOUSE ORAL DIET
BenzofMucrartnens 205-99-2 a2 7E01  (¢)| RIS {11/2000) NA NA|
[Benzo(k)uoranthens 207-08-3 B 7THEMR (9 IRIS {11/2000) NA NA
oeta-BHC 319-85-7 [ 1 80E+00 IRIS {11/2000) MOUSE ORAL DIET
Cacrmium 7440-43-9 Bt NA 1RIS {11/2000} NA NA|
Carbazoie 88-74-8 B2 200€-02 HEAST MOUSE ORAL DIET
Criorobenzene 108-80-7 o NA IRIS (11/2000) NA NA/
Chioroform 67663 82 6 10EC3 RIS (11/2000) AAT ORAL DRINKING WATER
Crs/Trans-1,2-Dichiorpsthens 107-08-2 o} NA (e} IR1S (11/2000) NA NA|
Capper 7440-50-8 o} NA RIS (11/2000) NA NA
cetta-BHC 319-88-8 o} NA 1RIS (11/2000) NA NA|
Dibenzo(a harthracens 53-703 82 7.30E400 {f)] RIS (1172000) NA NA|
Dieickrin 60571 a2 1 80E+01 IRIS (11/2000) MOUSE ORALDIET
Ethybenzene 100414 D NA IRIS (1172000} NA NA|
gamme-BHC 58-89-9 B-C 1.30€400 HEAST MOUSE ORAL DIET
Haptachior 76-44-8 B2 4 S0E+Q00 1RIS (11/2000) MOUSE ORAL DIET
Heptachior epoxice 1024-573 82 9 10E+00 RIS (11/2000) MOUSE ORAL DIET
Ingeno(1.2.3-cd)pyrene 183-38-5 82 7.30E01  ({¢), RIS (11/2000) NA NA|
Lead 7439-02-1 B2 NA NA| NA NA|
|Mobasnum 7439-98-7 NA NA IRIS (11/2000) NA NA|
Naphehalene 912093 c NA (RIS [11/2000) NA NA/
Nckel 7440020 NA NA i) RIS {11/2000) NA NA|
Nitrobenzene $8-953 o] NA 1RIS [11/2000) NA NA
Pentachiorapherc) 87-86-5 B2 12001 JIRIS [11/2000) MOUSE ORAL DIET
Phenol 108-95-2 D NA RIS [11/2000) NA NAJ
|Tstrachiorosthene 127184 NA $.20€-02 NCEA (k) NA NA
Tolene 108-88-3 o} NA (RIS (11/2000) NA NA
Total 2.3.7.8.-TCOD TEQ 1748016 B2 1 SOE+05 HEAST RAT ORAL DIET
Total PCBs 1336-26-3 B2 200E+00 (g) RIS (11/2000) RAT ORAL DIET
Trichiorosthene 79016 NA 10E-02 NCEA (k) MOUSE ORAL GAVAGE
Vanadium 7440-82.2 NA NA HEAST NA NA|
Virnd chioride 75014 A T20E01 M) RIS (11/2000)] AAT ORAL DIET
Zne: 7440-86-8 [¢] NA RIS (11/2000) NA NA|
Notes
(CAS - Chemcal Absiracts Servica
CSF - Cancer Sope Factor
NCEA - Nationa! Centar for Environmental Assessment
IRIS - IMegraied Risk lmiormation System, an onfine computer of gical infornation (USEPA. 2000c)
HEAST - Health Effects y Tables, anmaly by the USEPA {1997b)

(2} The CAS nurmbers for 3-Methyiphenol and 4-Methyiphenol are 105-44-5 and 108-39-4, respecively

(b} IAIS provides a range of CSF for benzens of 1 5E-02 10 § $€-02 kg"day/mg IS stales that sach value within tha range has equal
scentific plausibilty

(c} CSF bamea on that for benzo{ajpyrene and applying a refative potency factor of 0 1 per USEPA Provisiona! Guidance jor Quantriative Risk Assessment
of Polycycic Aromsic Hycrocarbons (USEPA, 1963d)

(d) CSF basad on that for benzo(a )ryrens and sopiing a relative potency facikor of 0.01 par USEPA Provisonal Guscance for Quarntitatrve Risk Assessment
of Polycycke Aromaic Hydrocarbons (USEPA, 1983d)

(e) Cia-1.2-Dichiorosthene hes a carcinogen class of D trane-1,2-Dr has not been per IRIS

(1) CSF based on that for benzo(a )pyrens and applying a reialive potency factor of 1 0 per USEPA Provisonal Gi jor O ive Risk
of Polycycic Aromatic Hydrocasbons (USEPA, 1993d)

(Q) This m the upperbound CSF for high risi and persistence PCBs  USEPA provides & range of siope tacior or (RIS, these will be discussed in the risk
charactesization

() Vaiue provided by IRIS for continuous sl exposure  This vaiue used in Caiculstions as vinyl chionds was ot entified as & conelituen of
potential concemn in rescential areas

(i) - Information for nicke!, soluble sake on RIS

ENSR Intemational
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TABLE 44

DOSE-RESPONSE INFORMATION FOR COMPOUNDS WITH POTENTIAL CARCINOGENIC EFFECTS BY THE INHALATION ROUTE OF EXPOSURE
SAUGET AREA 1 - EE/CA AND RUFS

HUMAN HEALTH RISK ASSESSMENT

ENSR Intemnationa!

EPA Inhaistion Unit Inhalation C8F Inhalation Inhalstion
CAS Carcinogen CSF Risk Factor Relerence CSF CSF
|conetmuent Number Cless (mokg-dey)” () (™A (Last Verified) Study Animal Study Method
1.1,2.2-Tetrachiorosthane 79-34-5 c 203E0 5 &0E0S IRIS (11/2000), MOUSE ORAL GAVAGE,
1.4-Oichiorobenzens 106-48-7 [ 220E02 NA NCEA (k) NA NA|
2.4.5-TP (Sinves) 03-721 o] NA NA IRIS (11/2000), NA NA|
2.4.6-Trichiorapheno! 88-06-2 B2 1 09€E02 310E-08 RIS (11/2000) RAT ORAL DIET|
2. 4-Dichiorophenol 120-83-2 NA NA NA IRIS (11/2000) NA Na|
2-Chiorophero! 95-57-8 NA NA NA RIS (11/2000), NA N4
2-Nitroanifne 88744 NA NA NA IRIS (11/2000) NA Na|
3-Methylphenolid-Methypheno! (a) c NA NA JRIS (1172000)) NA NA
j4.4-0DDE 72559 B2 NA NA IRIS (1172000) NA NA
j4-Chioroarsine 106-47-8 NA NA NA IRIS (1172000) NA NA|
j4-Methyt-2-pertanone 108-10-1 NA NA NA IRIS (11/2000) NA NA|
j4-Nitrosniline 100-01-6 NA NaA NA NA NA NA
Acetone 7-84-1 o NA NA (RIS (11/2000) NA NA|
jalpha-BHC 319-84-5 B2 € 30E+00 1.80E-03 (RIS (11/2000) MOUSE ORAL DIET
Artimony 7440-36-0 NA NA NA NA| NA NA|
Arsenic T440-38-2 A 1.50E+01 4 0€-03 1RS (11/2000) HUMAN INHALATION OCCUPATIONAL
Benzene 71-43-2 A 7 70EQ3 ®) 2 20E-08 IRIS (1172000) HUMAN INHALATION OCCUPATIONAL
Benzo(ajarthracens 56-55-3 82 3 10E-01 (e)| NA IRIS {11/2000) NA NA
Benzo(a)pyrens $0-2-8 B2 3.10E+00 NA NCEA (k) NA NA
[Benzo(d)Yuorarthens 205-99-2 B2 310601 {c) NA IRIS {11/2000) NA NA
Banzo(kfiuomnthene 207089 B2 3106 (d) NA RIS {11/2000): NA NA
beta-BHC 319-85-7 [ 1 B6E+00 530E-04 RIS (1172000} MOUSE ORAL DIET
Cadmum T440-43-9 81 6 0E+00 1 80E-03 RIS {11/2000) HUMAN INHALATION OCCUPATIONAL!
Carbazole 86-74-8 82 NA NA NA NA NA|
Chioroberzens 108-90-7 2] NA NA IRIS {11/2000) NA NA|
Chioroform 67-66-3 a2 8 05E-02 2 30€-05 IRIS {11/2000} MOUSE ORAL GAVAGE
Ca/Trans-1.2-Dchicrosthens 107-06-2 o] NA NA IRIS (1172000) NA NA
Copper 7440-50-8 o} NA NA IRIS (13/2000): NA NA|
[delta-BHC 319-86-8 ] NA NA RIS (11/2000) NA NA|
Dbenzn{a hlanthracene 53-70-3 B2 3 10E-00 [yl NA RIS (11/2000) NA NA
Draidnn 80-57-1 B2 161E01 4 80E-03 IRIS (1172000) MOUSE ORAL DIET|
Ethylbenzene 100414 D NA NA IRIS (11/2000) NA NA|
gamma-BHC 58899 B2-C NA NA JAIS (1172000)) NA NA
Heptachior 76-44-8 B2 4 S0E+00 1 30E-03 IRIS (11/2000) MOUSE ORAL DIET
Heptachior epoxide 1024-57-3 ez 9 10E+00 280E03 IRIS (11/2000) MOUSE ORAL DIET
Indeno{1.2 3-cdipyrene 198-39-5 82 310€-01 [{3] NA IRIS (1172000} NA NA
Lead T439-92-1 ez NA NA RIS (1172000) NA NA
Molybdenum 7439-08-7 NA NA NA IRIS (11/2000) NA NA
Naphthaiens 91-20-3 c NA NA RIS (1172000) NA NA
Nickel 7440-02-0 NA NA [0] NA IRIS (1172000} NA NA|
Nerobenzens $6-95-3 o] NA NA (RIS (11/2000) NA NA|
Pertachiorophenot 87-86-5 82 NA NA IRIS (11/2000) NA NA
Pherol 108-85-2 D NA NA NA NA NA
Tetrachiorosthens 127-18-4 NA 200EQ3 S 80EQ7 NCEA (k), NA NA|
Tolusne 108-88-2 [+ NA NA 1RIS (11/2000) NA NA
[Total 2,3,7,8-TCOD TEQ 1746018 -] 1.50E+05 NA HEAST| RAT ORAL DIET)|
[Total PCBS 1336-36-3 82 2 00E+0Q (9} NA IRIS {1172000), RAT ORAL DET
[Tnchiomethens 79018 NA 6.00E03 NA NCEA (k) NA NA
Vanadium 7440-82-2 NA NA NA HEAST NA NA|
Vinyl chioride 75014 A 15402 4 40E-06 (W] IRIS (1172000} RAT INHALATION|
Zinc 7440-86-6 [+ NA NA IRIS {1172000) NA NA|
Notes:
[CAS - Chemical Abstracts Service
CSF - Cancer Siope Factor
INCEA - National Center for Ervironmental Asssssrment
RIS - Risk System, an onbi of ndormaton (USEPA, 2000c).
HEAST - Heakh Eftects Asssssment Summary Tables, published annuslly by the USEPA (1997b)
(a) The CAS numbars for 3-Methyiphensi and 4-Methyiphenol are 106-44-5 ard 108-39-4, respectively
(b} IRIS provides a woﬁhlﬂbnmlrikhﬁmbtbﬂdeZEO&b7l€-oem’M These are equivaient to an CSF range of 7.7 E03 lo
2 TE-02 kg*daymg 1RIS states that each valus within this range has equai scentific plausibility.

(c) CSF based on that for berzo(a)pyrens and applying a relative potency factor of 0.1 par USEPA Provisional Guidance for Guantiatve Fisk Assessment

of Potycyciic Aromatic Hydrocarbons (USEPA, 1993d)
(d) CSF based on that for benzn{a)pyrens and applying a relative polency factor of 0 01 per USEPA Provisiona! Guidance for Quantitative Fisk Assessment

of Potycy i (USEPA, 19630)
(9) Cis-1.2-Oichioroethena Mas a carcrnogen class of D; trans-1,2-Drct has not been per RIS
(1) CSF based on that for banzo{a jpyrens and applying a reistive potency factor of 1.0 per USEPA Provisiona) Guidance for Ousrtitative Risk Assessment

of Polycyciic Aromatic Hydrocarbons (USEPA, 1983d)
(g) This » the upperbound CSF for high risk and persisience PCBs USEPA provides a range of siope tactor or IRIS. these will be diecussed in the risk

characterization
(h} Vaius provided by IRIS for cominuous adull xposure  This value used m calcuiations as viny! chioride was not identified as a consttuent of

potentml concem in residental areas

(1) Inhaimtion CSF caicuiated from the und nsk factor, whers availsbie, assunng a 70 kg adutt breathes 20 m of arr per aay
(i) - Information for ruckel, soluble sarts. on RIS
(k) As reporied in the USEPA Regon § PRG Tabie (1071999)
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ENSR International

TABLE 4-5

TIERS OF CANCER SLOPE FACTORS FOR ENVIRONMENTAL PCBs (a)
SAUGET AREA 1 - EE/CA AND RI/FFS

HUMAN HEALTH RISK ASSESSMENT

HIGH RISK AND PERSISTENCE

Upper-bound slope factor: 2.0 (mg/kg-day)™
Central-estimate slope factor: 1.0 (mg/kg-day)™

Criteria for use:

- Food chain exposure

- Sediment or soil ingestion

- Dust or aerosol inhalation

- Dermal exposure, if an absorption factor has been applied

- Presence of dioxin-like, tumor-promoting, or persistent congeners
- Early-life exposure (all pathways)

. ——————
LOW RISK AND PERSISTENCE

Upper-bound slope factor: 0.4 (mg/kg-day)™
Central-estimate slope factor: 0.3 (mg/kg-day)”

Criteria for use:

- Ingestion of water-soluble congeners

- Inhalation of evaporated congeners

- Dermal exposure if no absorption factor has been applied

LOWEST RISK AND PERSISTENCE

Upper-bound slope factor: 0.07 (mg/kg-day)”
Central-estimate slope factor: 0.04 (mg/kg-day)™

Criteria for use:
Congener or isomer analyses verify that congeners with more than 4 chlorines comprise less than
0.5% of total PCBs.

(a) USEPA. 2000c. Integrated Risk information System (IRIS).

Table 4-5.doc December 29, 2000
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TABLE 4-6

TEFs FOR DIOXIN AND FURAN CONGENERS

SAUGET AREA 1 EE/CA AND RI/FS

HUMAN HEALTH RISK ASSESSM

ENSR International

Constituent CAS NO. TEF (a)
Dioxins

2,3,7,8-TetraCDD 1746-01-6 1
1,2,3,7,8-PentaCDD 40321-76-4 1
1,2,3,4,7,8-HexaCDD 39227-28-6 0.1
1,2,3,6,7,8-HexaCDD 57653-85-7 0.1
1,2,3,7,8,9-HexaCDD 19408-74-3 0.1
1,2,3,4,6,7,8-HeptaCDD 35822-39-4 0.01
OctaCDD 3268-87-9 0.0001
2,3,7,8-PentaCDDs NA NA
2,3,7,8-HexaCDDs NA NA
2,3,7,8-HeptaCDDs NA NA
Furans

2,3,7,8-TetraCDF 51207-31-9 0.1
1,2,3,7,8-PentaCDF 57117-41-6 0.05
2,3,4,7,8-PentaCDF 57117-31-4 0.5
1,2,3,4,7,8-HexaCDF 70648-26-9 0.1
1,2,3,6,7,8-HexaCDF 57117-44-9 0.1
1,2,3,7,8,9-HexaCDF 72918-21-9 0.1
2,3,4,6,7,8-HexaCDF 60851-34-5 0.1
1,2,3,4,6,7,8-HeptaCDF 67562-39-4 0.01
1,2,3,4,7,8,9-HeptaCDF 55673-89-7 0.01
OctaCDF 39001-02-0 0.0001
2,3,7,8-HexaCDFs NA NA
2,3,7,8-HeptaCDFs NA NA

Notes:

CAS - Chemical Abstracts Service.

CDD- Chorodibenzodioxin
CDF - Chiorodibenzofuran.

TEF - Toxicity Equivalency Factor.
(a) - "Toxic Equivalency Factors for PCBs, PCDDs, PCDFs for Humans and Wildlife."
Van den Berg, et al. 1998.
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5.0 EXPOSURE ASSESSMENT

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPC retained for quantitative evaluation in the HHRA. The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area. Current and potential future site uses and potential receptors (i.e., people who may contact the
impacted environmental media of interest) are then identified. Potential exposure scenarios identifying
appropriate environmental media and exposure pathways for current and potential future site uses and
receptors are then developed. Those potential exposure pathways for which COPCs are identified and
are judged to be complete are evaluated quantitatively in the risk assessment. This information is
used to develop or update the conceptual site model (CSM) for the site.

To estimate the potential risk to human health that may be posed by the presence of COPCs in
environmental media in the study area, it is first necessary to estimate the potential exposure dose of
each COPC for each receptor. The exposure dose is estimated for each constituent via each
exposure route/pathway by which the receptor is assumed to be exposed. Reasonable maximum
exposure (RME) scenarios, and most likely exposure (MLE) scenarios based on appropriate USEPA
guidance are both evaluated in the quantitative risk assessment. Exposure dose equations combine
the estimates of constituent concentration in the environmental medium of interest with assumptions
regarding the type and magnitude of each receptor's potential exposure to provide a numerical
estimate of the exposure dose. The exposure dose is defined as the amount of COPC taken into the
receptor and is expressed in units of milligrams of COPC per kilogram of body weight per day (mg/kg-
day). The exposure doses are combined with the toxicity values to estimate potential risks and
hazards for each receptor.

This section contains seven subsections. Section 5.1 presents the updated CSM for the site. Section
5.2 identifies the potential exposure scenarios and receptors. Section 5.3 presents the methods for
quantifying potential exposures. Section 5.4 presents the receptor-specific exposure parameters, and
Section 5.5 presents the constituent-specific exposure parameters. Section 5.6 discusses the risk
calculations.

5.1 Conceptual Site Model

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a CSM
for human health was developed as part of the scoping activities in the HHRA Workplan (presented in
Appendix A). The purpose of the CSM is to identify source areas, potential migration pathways of
constituents from source areas to environmental media where exposure can occur, and to identify
potential human receptors. The CSM is meant to be a “living” model that can be updated and modified
as additional data become available.
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The initial CSM for the site is presented in Figure (Appendix A) 2-1. Table (Appendix A) 5-1 presented
the matrix of receptors and pathways by area and medium that would be considered for evaluation in
the risk assessment. The CSM and the receptor area matrix have been updated based on a review of
the analytical results and the COPC selection process. The updated CSM is presented in Figure 5-1.
The updated receptor/area matrix is presented in Table 5-1. Both are discussed below.

511 Sites

in Sauget Area 1, the sites are identified as Sites G, H, |, L, M, and N. These are identified as
source areas in the CSM (Figure 5-1). Constituents in the sites may leach to underlying
groundwater. In accordance with the SSP, samples of wastes in the fill areas were analyzed by the
Toxicity Characteristic Leaching Procedure (TCLP) to address potential leachate issues.

Site M is included in the UAO sediment removal action (Section 2.0), therefore, it is not evaluated
further in the HHRA. COPCs were identified in samples of shallow groundwater in Site H, Site G,
Site L, and in Site | and downgradient (west) of Site I. Groundwater is, therefore, identified as a
secondary source in the CSM (Figure 5-1), and these COPCs are quantitatively evaluated in the
HHRA. It should be noted that no COPCs were identified in groundwater south of Site L, with the
exception of lead in a nonpotable use well in the residential area.

VOCs identified as COPCs in shallow groundwater may volatilize and infiltrate indoor air in overlying
buildings and outdoor air, and these potential exposure pathways (Figure 5-1) are evaluated in the
HHRA. Construction work may occur to depths at which shallow groundwater may be encountered
by direct contact, and this pathway is evaluated in the HHRA. It is assumed that construction could
occur to depths up to 30 feet bgs as some sewer lines in the area are at this depth. It is assumed
that volatilization of VOCs to indoor or outdoor air can occur from groundwater up to this depth,
although this pathway is more commonly evaluated for groundwater less than 15 feet bgs (MADEP,
1995).

No COPCs were identified in surface soil in Site G, therefore, this medium is not further evaluated in
the HHRA. COPCs were identified in surface soil in Sites H, 1, L, and N. COPCs in surface soil may
be suspended in dusts in outdoor air (nho VOCs were identified as COPCs in site soils). Exposure to
COPCs in outdoor air as well as direct contact with soils are evaluated as potential exposure
pathways in the HHRA (Figure 5-1).

56.1.2 Dead Creek and Borrow Pit Lake
Historical information presented in the SSP demonstrates that the major source of COPCs in surface

water and sediments in Dead Creek was past industrial and municipal discharges directly to the
creek. There are no current discharges to the creek other than stormwater.
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As noted in Section 2.0, a sediment removal action will be conducted in Site M, CS-B through CS-E,
and including portions of CS-F between CS-E and Route 3 under a UAQO with USEPA. Therefore,
these areas are not evaluated in the HHRA.

Surface water and sediments in Dead Creek CS-F and the Borrow Pit Lake were collected and
anailyzed and evaluated as one area in the HHRA. No COPCs were identified in surface water and
two COPCs (arsenic, PCBs) were identified in sediment. Therefore, sediment is evaluated
quantitatively in the HHRA as a potential exposure pathway (Figure 5-1). Fish in the Borrow Pit
Lake may have accumulated constituents present in surface water and/or sediments, and one
COPC (arsenic) was identified in fish tissue. Therefore, fish tissue is evaluated quantitatively in the
HHRA as a potential exposure pathway (Figure 5-1).

51.3 Transect Areas

Surface and subsurface soil samples were collected and analyzed from transects in the
residential/commercial/undeveloped areas. The SSP sampling program for this area was developed
to address the potential for sediments in Dead Creek to serve as a source of constituents to soils in
the surrounding flood plain via overbank flooding. Transects were located on alternating sides of
Dead Creek from the sites south to Route 3 (Figure 3-1), with the intention of determining if there
was a north to south concentration gradient of constituents. Sampling locations on the transects
extended out east or west of the creek, with the intention of determining if there was a concentration
gradient of constituents extending out from the creek.

A review of the data indicate that Dead Creek is not serving as a source of constituents to soils in
the surrounding flood plain. The COPCs identified in transect soils in Section 3.0 are likely
representative of background conditions in the area, as discussed in Section 3.0.

No COPCs were identified in surface or subsurface soil in Transects 1 and 2, which are the
transects located closest to the fill areas. In addition, no COPCs were identified in subsurface soils
in Transects 3, 5, and 7. Therefore, these areas are not further evaluated in the HHRA.

COPCs identified in surface and subsurface soils in the remaining transects are included for
quantitative evaluation in the HHRA. Constituents in surface soils may be suspended as dust in
outdoor air, and this pathway is evaluated in the HHRA (no VOCs were identified as COPCs in
transect soils). COPCs in soils may also be taken up by garden produce, therefore, exposure to
COPCs in outdoor air and garden produce as well as direct contact with soils are evaluated as
potential exposure pathways in the HHRA (Figure 5-1).
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The exposure scenarios (exposure pathways, exposure routes, and receptors) quantitatively evaluated
in the risk assessment have been identified based on this current CSM. They are discussed in the
next section.

5.2 Identification of Potential Exposure Scenarios and Receptors

Exposure scenarios are developed on the basis of the CSM for a site. A general identification of
exposure pathways, exposure routes, and receptors is provided in the CSM (Figure 5-1). A more
detailed summary is provided in Table 5-1, the receptor/area matrix. Table 5-1 was derived from Table
{Appendix A) 5-1, based on the updated CSM presented above and results of the COPC identification
process presented in Section 3.0.

5.2.1 Sites

Sauget Area 1 sites have been used for industrial purposes for many years (since the 1930s or earlier)
and use of these areas is expected to remain industrial. The sites within Sauget Area 1 are zoned
commercialfindustrial and it is likely that the sites will continue to be used well into the reasonably
foreseeable future for commercialfindustrial purposes. Therefore, the sites were evaluated for non-
residential use scenarios. However, at the request of USEPA, Site N was evaluated for both a
nonresidential as well as a hypothetical future residential scenario.

Receptors were identified for the sites based on the CSM and the COPCs identified in media in the
areas. COPCs were identified in groundwater in Site G and in soils and groundwater in Sites H, |, and
L. COPCs were identified in Site N surface soil for the residential scenario only. Therefore, Site N
exposure scenarios are addressed in Section 5.2.3 with the transect soils.

An on-site outdoor industrial worker and a trespassing teen are evaluated for potential exposure to
COPCs in surface soil via incidental ingestion and dermal contact, and via inhalation of COPCs that
may be suspended as dusts from soils and to COPCs that may volatilize into outdoor air from
underlying groundwater.

An on-site construction/utility worker is evaluated for potential exposure to COPCs in surface and
subsurface soil via incidental ingestion and demmal contact, and via inhalation of particulates
suspended during excavation activity. Construction/utility work is assumed to occur up to depths of 30
feet bgs as noted above. Due to the shallow depth of groundwater, the construction/utility worker may
contact groundwater during excavation. Therefore, the construction worker is assumed to be exposed
to COPCs in groundwater via incidental ingestion and demmal contact, and via inhalation of COPCs
volatilized from standing water in an excavation trench. Because the sites are areas of known waste
disposal, it is assumed that appropriate safeguards are used when excavating in waste areas (gas
monitoring, appropriate personal protective equipment). This assumption is addressed in the remedy
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discussion in Section 8, where the use of institutional controls to enforce these safeguards is
discussed.

Due to the presence of VOCs in groundwater in Sites G, H, | and L, an on-site indoor industrial worker
will be evaluated for potential exposure to COPCs via inhalation of volatile constituents present in
indoor air due to vapor intrusion from groundwater. It is unlikely that the indoor worker receptor would
be exposed to soils to the same extent as an outdoor worker, therefore, this pathway was concluded to
be insignificant and was not quantitatively evaluated in the risk assessment for this receptor.

5.2.2 Dead Creek and Borrow Pit Lake

Access to Dead Creek is generally uncontrofled except for CS-B, which is secured with a fence. Since
sediments in CS-B, C, D and E and the upstream portion of F will be excavated and contained on-site
as part of a Time Critical Removal Action, exposure to sediments is not considered a potential
exposure scenario in these creek segments. Although access to Borrow Pit Lake is uncontrolled, it is
located on private property, anq access is very difficult due to its setting, Again, although access is
difficult, recreational fishingma occur in Borrow Pit Lake. Borrow Pit Lake and the majority of CS-F
that are not included in the sedl}ve(?( removal action are evaluated as one are\yn /ﬂy HHRA.

0e s e s zznee

£

COPCs were identified in sediment but not in surface water. Therefore, a recreational receptor (i.e.,
teenager) could be exposed to COPCs in sediment of CS-F and the Borrow Pit Lake while wading or
swimming. This scenario was evaluated in the HHRA.

One COPC was identified in fish tissue collected from Borrow Pit Lake. Therefore, a recreational fisher
receptor potentially exposed to COPCs in sediment while wading and via ingestion of fish was
evaluated in the HHRA.

5.23 Transect Areas

The transect areas consist of residential, commercial and undeveloped land. Therefore, both
residential and non-residential exposure scenarios were evaluated for these areas. COPCs for a
residential scenario were identified in surface soil in Transects 3 through 7 and Site N. COPCs for an
industrial scenario were identified in surface soil in Transects 3, 4, 6, and 7, and in subsurface soil in
Transects 4 and 6. The only COPC identified in groundwater in the transect area was lead in a non-
potable use well.

An indoor industrial worker was not evaluated in the transect areas as no VOCs were identified as
COPCs in groundwater. An outdoor industrial worker was evaluated for potential exposure to COPCs
in surface soil via incidental ingestion and dermal contact, and via inhalation of COPCs that may be
suspended as dusts from soils.
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A construction worker receptor was evaluated for potential exposure to COPCs in surface and
subsurface soil via incidental ingestion and dermal contact, and via inhalation of particulates
suspended during excavation activity. Construction/utility work is assumed to occur up to depths of 30
feet bgs as noted above. Due to the shallow depth of groundwater, the construction/utility worker may
contact groundwater during excavation. Therefore, the construction worker is assumed to be exposed
to COPCs in groundwater via incidental ingestion and dermal contact with standing water in an
excavation trench. Volatile inhalation is not included as no VOCs were identified in groundwater in this
area.

A resident receptor is evaluated for potential exposure to COPCs in surface soils via incidental
ingestion and dermal contact, and via inhalation of COPCs that may be suspended as dusts from soils.
Inspection of the area indicated that some residences have vegetable gardens. As COPCs may be
taken up by plant material and subsequently ingested, a produce consumption pathway is included in
the HHRA. A trespassing teen receptor was not evaluated in the transects and Site N due to the
inclusion of the residential scenario in these areas;, the residential scenario provides a more
conservative evaluation.

Groundwater is not used as a source of drinking water in the area. However, there are some private
wells in the area that may be used for outdoor household activities. As noted above, a single COPC,
lead, was identified in a non-potable use well in this area. Therefore, potential exposure to
groundwater via incidental ingestion and dermal contact during outdoor use of water from a well is
evaluated in the HHRA.

5.3 Quantification of Potential Exposures

To estimate the potential risk to human health that may be posed by the presence of COPCs at the
site, it is first necessary to estimate the potential exposure dose of each COPC. The exposure dose is
estimated for each constituent via each exposure pathway by which the receptor is assumed to be
exposed. Exposure dose equations combine the estimates of constituent concentration in the
environmental medium of interest with assumptions regarding the type and magnitude of each
receptor's potential exposure to provide a numerical estimate of the exposure dose. The exposure
dose is defined as the amount of COPC taken into the receptor and is expressed in units of milligrams
of COPC per kilogram of body weight per day (mg/kg-day).

Exposure doses are defined differently for potential carcinogenic and noncarcinogenic effects. The
Chronic Average Daily Dose (CADD) is used to estimate a receptor’s potential intake from exposure to
a COPC with noncarcinogenic effects. According to USEPA (1989a), the CADD should be calculated
by averaging the dose over the period of time for which the receptor is assumed to be exposed.
Therefore, the averaging period is the same as the exposure duration. For COPCs with potential
carcinogenic effects, however, the Lifetime Average Daily Dose (LADD) is employed to estimate
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potential exposures. In accordance with USEPA (1989a) guidance, the LADD is calculated by
averaging exposure over the receptor's assumed lifetime (70 years). Therefore, the averaging period
is the same as the receptor's assumed lifetime. The standardized equations for estimating a receptor's
average daily dose (both lifetime and chronic) are presented below, followed by descriptions of
receptor-specific exposure parameters (Section 5.4) and constituent-specific parameters (Section 5.5).

5.31 Estimating Potential Exposure from Ingestion of and Dermal Contact with Soil
or Sediment

Average Daily Dose (Lifetime and Chronic) Following Incidental Ingestion of Soil or Sediment

(mg/kg-day):
ADD:CSxIRxEFxEDxAAFO xCF
BWxXAT
where:
ADD =  Average Daily Dose (mg/kg-day)
CS =  Soil concentration (mg/kg soil)
IR = Ingestion rate (mg soil/day)
EF =  Exposure frequency (days)
ED =  Exposure duration (year)
AAF, = Oral-Soil Absorption Adjustment Factor (AAF) (unitless)
CF = Unit conversion factor (kg soil/10° mg soil)
BW =  Body weight (k) '
AT = Averaging time (days)
Average Daily Dose (Lifetime and Chronic) Following Demal Contact with Soil or Sediment
(mg/kg-day):
ADD =CSxSAxAFx EFxEDx AAF; xCF
BWxAT
where:
ADD =  Average Daily Dose (mg/kg-day)
CS =  Soil concentration (mg/kg soil)
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INTERNATIONAL

SA =
AF =
EF =
ED =
AAFy =
CF =
BW =
AT =

Exposed skin surface area (cm?day)

Saoil to skin adherence factor (mg soil/cmz)
Exposure frequency (days)

Exposure duration (year)

Dermal-Soil AAF (unitless)

Unit conversion factor (kg soil/10° mg soil)
Body weight (kg)

Averaging time (days)

5.3.2 Estimating Potential Exposure via Inhalation

Average Daily Dose (Lifetime and Chronic) Following Inhalation of COPC (mg/kg-day):

where:

ADD =

_CAxIRxAAF xET xEFxED
BWxAT

ADD

Average Daily Dose (mg/kg-day)
Air concentration (mg/m?)
Inhalation rate (m® /hr)
Inhalation AAF (unitless)
Exposure time (hours/day)
Exposure frequency (days)
Exposure duration (year)

Body weight (kg)

Averaging time (days)

533 Estimating Potential Exposure from Groundwater/Surface Water

Average Daily

Dose (Lifetime and Chronic) Following Ingestion of Water (mg/kg-day):
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INTERNAT/IONAL

where:

ADD
CwW

EF
ED
AAF,
BW
AT

ADD=

CW x IR x EFx ED x AAF, xCF

BWxAT

Average Daily Dose (mg/kg-day)
Water concentration (mg/L.)
Water ingestion rate (L/day)
Exposure frequency (days)
Exposure duration (year)
Oral-water AAF (unitless)

Body weight (kg)

Averaging time (days)

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Water

where:

ADD
Cw
SA
PC
ET
EF
ED
AAF4
CF
BW
AT

(mg/kg-day):

ADD=

CW xSAxPCxETx EFx ED x AAF,; xCF

BWxAT

Average Daily Dose (mg/kg-day)
Water concentration (mg/L)

Exposed skin surface area (cmzlday)
Dermal permeability constant (cmv/hr)
Exposure time (hours/day)

Days exposed per year (day/365 day)
Years exposed (year)

Dermal-water AAF (unitless)

Unit conversion factor (L/10°cm®)
Body weight (kg)

Averaging time (year)
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53.4 Estimating Potential Exposure From Food Consumption

Average Daily Dose (Lifetime and Chronic) Following Food Consumption (mg/kg-day):

ADD=CFXIRX AAFXEFxED

AT xBW

where:

ADD =  Average Daily Dose (mg/kg-day)

CF = Concentration in food (mg/kg)

IR = Ingestion rate (kg/day)

AAF = QOral-diet AAF (unitless)

EF =  Exposure frequency (days)

ED = Exposure duration (days)

AT =  Averaging time (days)

BW =  Body weight (kg)

54 Receptor-Specific Exposure Parameters

The following subsections present the parameters that were used to evaluate each of the potential
receptors in the HHRA. Both RME and MLE scenarios were evaluated for each receptor. Receptor-
specific exposure parameters are presented in Section 5.4.1. Exposure factors common to several of
the receptors are discussed in Section 5.4.2 and 5.4.3. Both the receptor-specific and the common
exposure parameters were presented in the HHRA Workplan (Appendix A).

541 Receptor-Specific Exposure Parameters

Exposure assumptions for the indoor industrial worker under the RME and MLE scenarios are shown
in Table 5-2.

Exposure assumptions for the outdoor industrial worker under the RME and MLE scenarios are shown
in Table 5-3.
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Exposure assumptions for the trespassing teenager under the RME and MLE scenarios are shown in
Table 5-4.

Exposure assumptions for the construction/utility worker under the RME and MLE scenarios are shown
in Table 5-5.

Table 5-6 presents the exposure assumptions for evaluation of a child resident (0 to 6 yrs of age) and
an adult resident under RME and MLE scenarios. Because of the differences in activity patterns and
sensitivity to potential constituent exposures, two age groups for the resident receptor are evaluated:
the young child (age 0 to 6 years, 15 kg body weight) and the adult resident, 70 kg body weight)
(USEPA, 1991b). The young child's lower body weight, combined with a high intake rate for soil
exposures results in a higher dose per kilogram of body weight than for other age groups. This
receptor is then the most sensitive to the noncarcinogenic health effects of constituents and is, .
therefore, the target receptor for the noncarcinogenic analysis. Because carcinogenic effects are
assumed to be additive over a lifetime, it is more conservative to evaluate potentially carcinogenic
effects of COPC over the period of residence at the site. The resident, as both child and adult, is thus
evaluated for potential carcinogenic effects of COPC.

Exposure assumptions for the recreational teenager under the RME and MLE scenarios are shown in
Table 5-7.

The exposure assumptions for the recreational adult fish ingestion pathway for the RME and MLE
receptors are summarized in Table 5-8.

5.4.2 Soil Ingestion Rate — Adult Construction Worker

Incidental soil ingestion occurs at all ages as a result of hand-to-mouth activities. Currently, there are
litthe or no reliable quantitative data available for estimating aduit soil ingestion rates. USEPA risk
assessment guidance suggests a soil ingestion rate of 100 mg/day for adults in a residential scenario
(USEPA, 1989a, 1991b), and a soil ingestion rate of 50 mg/day for adults in an industrial scenario
(USEPA, 1991b).

USEPA presented an estimate of a soil ingestion rate for adults doing yard work of 480 mg/day in their
supporting evidence for the commercial/industrial soil ingestion rate of 50 mg/day in the “Standard
Default Exposure Factors™ Directive (USEPA, 1991b); the 480 mg/day value was not presented in the
table of default exposure factors. The Agency states: “For certain outdoor activities in the
commercialfindustrial setting (e.g., construction or landscaping), a soil ingestion rate of 480 mg/day
may be used; however, this type of work is usually short-term and is often dictated by the weather.
Thus, exposure frequency would generally be less than one year and exposure duration would vary
according to site-specific construction/maintenance plans.” However, some regions and state
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agencies have stipulated the use of this value to evaluate a construction worker exposure scenario.
The Hawley (1985) study, which is the basis for the soil ingestion rate of 480 mg/day, was recently
reviewed by the USEPA (USEPA, 1997a), which stated that, “Given the lack of supporting
measurements, these estimates must be considered conjectural.”

In the Hawley (1985) study, the author assumed that soil adheres to the surface area of the hands at a
loading of 3.5 mg/cmz‘ This value was based on a layer of soil on skin assumed to be 0.005 cm deep,
a soil density of 1.5 g/cm?, and 50% void space. Using the author's derived soil-to-skin adherence
loading of 3.5 mg/cm? and assuming that the amount of soil covering a fraction of the hands
(approximately 70 cm?) is ingested twice a day, Hawley calculated a soil ingestion rate of 480 mg/day.

Hawley's 1985 analysis was one of the first published health risk assessments and was performed
before any of the quantitative fecal tracer soil ingestion studies for either children or adults were
conducted (Calabrese et al., 1989; Davis et al., 1990; Clausing et al., 1987; Calabrese et al., 1990).
Thus, the estimate of 480 mg/day predates all of our current knowledge about soil ingestion among
both children and adults, as well as recent published data on soil-to-skin adherence rates.

In 1993, USEPA sponsored a workshop to evaluate soil-to-skin adherence data. As a resuit, a study to
determine a more accurate characterization of soil-to-skin adherence was sponsored by the USEPA
and conducted by John C. Kissel and associates at the University of Washington (Kissel et al., 1996;
Holmes et al., 1998). The intent of this study was to resolve uncertainties and develop more accurate
measures of soil-to-skin loading rates for individuals involved in various occupational and recreational
activities. As reported in the Exposure Factors Handbook (EFH) (USEPA ,1997a), soil loading on skin
surfaces as a result of various occupational and recreational activities was directly measured. This
study indicates that soil loadings vary with the type of activity and the body parts contacted. As one
would expect, adherence appears to be greatest during outdoor activities such as farming and
gardening, and more soil/dust tends to adhere to the hands and knees than to other areas of the body.

Average hand soil loading factors are presented in the EFH (USEPA, 1997a) for the adult outdoor
workers evaluated by Kissel and Holmes. In every case, soil adherence during occupational exposure
was measured to be considerably lower than Hawley's estimate of 3.5 mg/cm?. The range of soil
adherence loadings measured by Kissel and Holmes falls within the USEPA range of 0.2 to 1.0
mg/cm? (USEPA, 1992b).

For this evaluation, the construction worker receptor is assumed to be exposed to COPC in surface
and subsurface soils during excavation activity. Based on this exposure scenario, the “farmer”
receptor provided in the EFH is considered to provide an upper-bound estimate of soil adherence. A
soil ingestion rate can be calculated by substituting the soil adherence value for the receptor for the
estimated value derived by Hawley (1985), as follows:
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3.5mg/em®  soil adherence (mg/cm®)

The soil adherence value for the “farmer” is 0.47 mg/cm®.  The calculated soil ingestion value is 64
mg/day; therefore, a soil ingestion rate of 64 mg/day is used for the MLE construction worker receptor
in this risk evaluation. o

Additional support for this value comes from a new paper by Kissel and coworkers (Kissel et al., 1998)
that presents the results of a study of the transfer of soil from hand to mouth by intentional licking. Soil
was loaded onto the skin by pressing the hand onto soil, and the amount transferred to the mouth was
measured. The thumb sucking, finger mouthing, and palm licking activities resulted in geometric mean
soil mass transfers of 7.4 to 16 mg per event. The author concludes that "transfer of 10 mg or more of
soil from a hand to the oral cavity in one event is possible, but requires moderate soil loading and more
than incidental hand-to-mouth contact.” However, "the fraction of soil transferred from hand to mouth
that is subsequently swallowed is unknown but may be less than 100 percent.” In addition, "the adult
volunteers in this study reported that the presence of roughly 10 mg of soil in the mouth is readily
detected (and unpleasant). Repeated unintentional ingestion of that mass of soil by adults therefore
seems untikely. In light of this observation, the 480 mg per day estimate [of Hawley, 1985] would
require hundreds or perhaps thousands of hand-to-mouth contacts that resulted in soil transfer per

day.”
7z
’E"L 8

For the RME scenario, a soil ingestion rate of 100 mg/day is assumed for the construction worker. )41
This is the adult soil ingestion rate provided by USEPA (1991b). For the MLE scenario, the soil
ingestion rate of 64 mg/kg derived above was used.

543 Frequency of Exposure to COPC in Soil

A meteorological factor is generally used to account for the fraction of the year during which exposure
to constituents in soils may occur (Sheehan et al., 1991; USEPA, 1989a). It is reasonable to assume
that direct contact with soil or intrusive activities will not occur for residential receptors during inclement
weather, i.e., when it is raining or snowing, when the ground is wet or frozen, or when snow or ice (32
degrees F) are covering the ground. Thus the frequency of contact with potentially impacted soil is
adjusted for these site-specific meteorological conditions (USEPA, 1989a).

There are only a few metrics that can be used to describe the fraction of the year when meteorological
conditions are likely to limit exposure. These include temperature and the amount of precipitation per
day and per year, which includes rain, snow and ice. While measures are collected hourly, the
National Weather Service (NWS, 1986-1995) reports the number of days when precipitation is greater
than 0.01 inches (one one-hundredth), greater than 0.1 inches (one tenth), and greater than 1 inch in
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their annual summary data. The number of days with precipitation greater than 0.1 inches is selected
as the best representation of when exposure is likely to be limited by snow, rain, or ice. The National
Oceanographic and Atmospheric Administration (NOAA) provides daily temperature data. It is
assumed that exposure to soils is limited by temperatures less than 32 degrees F. Therefore, limiting
the assumption of ex;;osure to soils to those days with less than 0.1 inch of precipitation and
temperatures above 32 degrees F is reasonable.

. (. Based on ten years of meteorological data (1986-1995) provided by NOAA (1996), a meteorological
»~7. 4\ factoris derived for use in the exposure equations. On the average, 66 days/year in this area receive
# 7 0.1 or greater inches of precipitation, and there are typically 27 days/year with a mean temperature of

32 degrees F or below. Accounting for days when both events occur (assumed to be 10% of the rain
days or 6 days/year), the number of inclement days, 87, can be calculated (27 + 66 — 6 = 87). ltis
assumed that these days are evenly spaced throughout the course of the year. The meteorological
factor is then calculated (87/365 = 24%). Thus it is assumed that exposure to soils will not occur for

' the “receptor” 24% of the assumed days of exposure (exposure frequency) due to weather restrictions.

\

\

The choice of a precipitation target of 0.1 inches is in keeping with guidance provided in the
Compilation of Air Pollution Emission Factors, which assumes that soil suspension will not occur on
days with more than 0.01 inches of precipitation (USEPA, 1995b). It is probable, however, that this
metric both over- and under-estimates the potential exposure in some conditions. For, example, it is
possible that some exposure to soils may occur on days when it rains just over 0.1 inches in the early
morning and then the ground dries during the course of the day. Alternatively, significant rainfall, such
as greater than 1 inch, is likely to saturate the soil for consecutive days, and several inches of snow
(which may fall all on one day with one storm) may cover the ground and inhibit direct contact for
several days. With both of these considerations in mind, it is likely that a meteorological factor based
on inclement days defined as precipitation greater than 0.1 inches and average temperatures less than

32 degrees F is reasonable.

5.5 Constituent-Specific Parameters

There are several constituent-specific parameters used in the exposure equations above. These
parameters are discussed below.

5.5.1 Exposure Point Concentrations

Exposure points are located where potential receptors may contact COPCs at or from the site. The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure. The estimation of exposure point
concentrations (EPCs) in media evaluated for the HHRA is discussed below.
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551.1 Measured EPCs

The EPC for a human health risk assessment is defined as the 95% upper confidence limit (95% UCL)
on the arithmetic mean concentration, or the maximum concentration, whichever is lower (USEPA,
1992a), for the RME scenario and the arithmetic mean concentration for the MLE scenario.

Summary statistics have been calculated for each COPC in each medium, as presented in Appendix
B. As discussed in Section 3.0, before summary statistics were calculated, the following steps were
taken for each COPC. If a constituent was detecteq/)ﬁ at least once in an area/medium combination,
one-half the constituent's quantitation limit was used as a proxy concentration in the estimation of
exposure point concentrations for those instances in which the constituent was reported as not
detected. However, if the proxy concentration is greater than any detected value in that area/medium,
the proxy concentration was removed from the calculation. This is consistent with USEPA guidance
(USEPA, 1989a) which recognizes that high sample quantitation limits can lead to unrealistic
concentration estimates. Duplicate sample analytical results were averaged, and the average used as
the sample point concentration (USEPA, 1989b).

The equation used to calculate the 95% UCL is dependent upon the distribution of the data set. If data
are normally distributed, the following equation is used (U.S. EPA, 1992a):

95% UCL = x+1(s/n)

where:
x = mean of data
s = standard deviation of the data
t = student t-statistic
n = number of samples

if the data are lognormally distributed, the 95% UCL is calculated using the transformed data set and
the H-statistic (U.S. EPA, 1992a). The data are “transformed” by using the natural logarithmic function,
i.e., by calculating In(x) for each x value in the data set.
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e(;+ 0552 +sH/\n=-1)

Where:
e = base of the natural log, equal to 2.718
X = mean of the transformed data -
s = standard deviation of the transformed data
H = H-statistic

= the number of samples in the population -~ -
H-statistic and t-statistic values were obtained from Gilbert (1987).

The Shapiro-Wilk Test for Normality (W-test) is used to determine which 95% UCL value is appropriate
for use as an for each COPC. The results of the W-test indicate whether the data set is more
likely to be normally or lognormally distributed. The UCL based on the student t-statistic is selected
where the data set is more likely to be normally distributed, while the UCL based on the H-statistic is
selected where the data set is more likely to be iognormally distributed. The W-test values were
calculated and compared for the log-transformed and untransformed data sets. If the log-transformed
data have the higher W-test value,-the data are assumed to be more lognormally distributed, and the -
H-statistic 95% UCL value is the appropriate UCL. Similarly, if the untransformed data have the higher
W-test value, the data are assumed to be more normally distributed, and the t-statistic 95% UCL is the
appropriate UCL.

EPCs for each of the COPC identified in Section 3.0 have been selected using the above described
procedure. The tables in Appendix B (Summary Statistics) present for each constituent detected the
W-test results, the log-transformed and untransformed 95% UCLs, the selected 95% UCL, and the
selected EPC. The EPCs for each medium and scenario are presented in Tables 5-14 through 5-28
for the RME scenario. The EPCs for each medium and scenario are presented in Tables 5-29 through
5-40 for the MLE scenario.

55.1.2 Mcodeled EPCs -
Some pathways required modeling to derive the EPCs. These pathways include volatile constituents
in groundwater migrating upwards and infiltrating into indoor air, outdoor air and excavation air, and

generation of fugitive dusts from undisturbed soils as well as during-construction activities.

The model used to predict indoor air concentrations of VOCs for evaluation of the indoor worker
receptor was the model of Johnson and Ettinger recommended by the USEPA (1996a and 1997c) to
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predict concentrations of COPCs migrating from groundwater to indoor air of an overlying building.
Appendix K presents the model calculations and output.

Calcuiation of outdoor air concentrations of VOCs in groundwater due to exposure to groundwater in
an excavation trench is presented in Appendix L. These concentrations were used to evaluate the
construction worker receptor.

Concentrations of volatile COPCs in outdoor air due to migration from groundwater was estimated
using the methodology recommended by the American Society for Testing and Materials (ASTM,
1995). Appendix M presents the model calculations and output. These concentrations were used to
evaluate the outdoor worker and the trespasser receptors.

The calculation of concentrations of inorganic and semivolatile organic COPCs bound to soil in fugitive
dust involves multiplying the soil exposure point concentrations by the concentration of dust in air as
follows:

1) Ambient Air:

COPC concentration in ambient air (mglm:’) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (kg soil/m?)

The dust concentration in air used in the evaluation of ambient outdoor air pathways in this risk
evaluation is the inverse of the particulate emission factor (PEF) derived in accordance with
USEPA guidance (USEPA, 1996a). Tables 5-18, 5-19 and 5-20 present the PEF
calculations used for the various fill areas and transects.

2) Excavation Air (i.e., during construction activities):

COPC concentration in excavation air (mg/m°) = Exposure point concentration in soil (mg/kg
soil) x Dust concentration (mg soil/m®) x Unit correction factor (1 kg/1 0° mg)

/’43%@’2
The dust concentration-ig air used in the evaluation of excavation air pathways in this risk
evaluation is(éO ug/m®” This value is the recommended concentration of respirable
particulate with a mean diameter of 10 microns or less (PM10) for excavation activities
(MADEP, 1995).

COPC concentrations in homegrown produce are dependent upon the potential for direct uptake of
COPCs from soil through plant roots and will be estimated via the following equation:
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COPC Concentration in Produce (mg COPC/kg plant tissue) = Concentration of COPC in soil
(mg COPC/kg Soil) x Root Uptake Factor (unitless)

The root uptake factor accounts for uptake from soil to the homegrown produce. Constituent-specific
root uptake factors were obtained from USEPA (1998d). Methodology provided by USEPA (1998d)
was used. The calculation of produce EPCs is discussed in Appendix N.

5.5.2 Absorption Adjustment Factors

Bioavailability is the measure of the degree to which a chemical may be systemically absorbed
following exposure. In accordance with USEPA guidance (USEPA, 1989a, 1992c), absorption
adjustment factors (AAFs) for bioavailability will be used in conducting this risk evaluation. To estimate
the potential risk to human health that may be posed by the presence of COPCs in various
environmental media (such as soil, sediment, water or air), it is first necessary to estimate the human
exposure dose of each chemical. The exposure dose is then combined with an estimate of the toxicity
of the chemical to produce an estimate of risk posed to human health.

The estimate of toxicity of a chemical, termed the toxicity value, can be derived from human
epidemiological data, but it is most often derived from experiments with laboratory animals. The
toxicity value can be calculated based on the administered dose of the chemical (similar to the human
exposure dose) or, when data are available, based on the absorbed dose, or internal dose, of the
chemical.

In animals, as in humans, the administered dose of a chemical is not necessarily completely absorbed.
Moreover, differences in absorption exist between laboratory animais and humans, as well as between
different media and routes of exposure. Therefore, it is not always appropriate to directly apply a
toxicity value to the human exposure dose. In many cases, a correction factor in the calculation of risk
is needed to account for differences between absorption in the toxicity study and absorption likely to
occur upon human exposure to a chemical. Without such a correction, the estimate of human health
risk could be over- or under-estimated.

This correction factor is termed the absorption adjustment factor, or AAF. The AAF is used to adjust
the human exposure dose so that it is expressed in the same terms as the doses used to generate the
dose-response curve in the dose-response study. The AAF is the ratio between the estimated human
absorption for the specific medium and route of exposure, and the known or estimated absorption for
the laboratory study from which the dose-response value was derived.

_ fraction absorbed in humans for the environmental exposure
fraction absorbedin the dose -response study

AAFs
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The use of an AAF allows appropriate adjustments to be made to the administered dose of a chemical
when the efficiency of absorption between environmental exposure and experimental exposure is
known or expected to differ because of physiological effects and/or matrix or vehicle effects.

AAFs can have numerical values less than one or greater than one. When the toxicity curve is based
on administered dose data, and if it is estimated that the fraction absorbed from the site-specific
exposure or medium is the same as the fraction absorbed in the laboratory study, then the AAF is 1.0.
This does not mean that there is 100% absorption, only that the magnitude of absorption is the same in
both cases. There are situations in which it is expected that the fraction absorbed from a site-related
exposure would be higher than that in the laboratory study. There are also situations where the
reverse could occur. Thus, use of AAFs provides more accurate and more realistic estimates of
potential human health risk. In the absence of detailed toxicological information on a COPC, the
following default AAF values are generally employed. A default AAF value of 0.01 is used for dermal
exposure to organics, a value of 0.001.is used for dermal exposure to inorganics (USEPA, 2000a), and

a value of 1.0 is employed for all other routes of exposure. 71’ ree 7

Support for the Use of AAFs in Agency Guidance

The use of absorption factors is recommended by USEPA for use in risk assessment when the
“medium of exposure in the site exposure assessment differs from the medium of exposure assumed
by the toxicity value” (USEPA, 1989a). In more recent guidance (USEPA, 1992c), USEPA states:

The applied dose, or the amount that reaches exchange boundaries of the skin, lung or
gastrointestinal tract, may often be less than the potential dose if the material is only partly
bioavailable. Where data on bioavailability are known, adjustments to the potential dose to
convert it to applied dose and internal dose may be made.

This may be done by adding a bioavailability factor (range: 0 to 1) to the dose equation. The
bioavailability factor would then take into account the ability of the chemical to be extracted
from the matrix, absorption through the exchange boundary, and any other losses between
ingestion and contact with lung or gastrointestinal tract.

AAFs used in this risk assessment are presented in Table 5-41. Appendix O presents the derivations
of the AAFs.

55.3 Skin Permeability Constants
The estimation of exposure doses resulting from incidental dermal contact with groundwater requires

the use of a dermal permeability constant (PC) in units of centimeters per hour (cm/hr). This method
assumes that the behavior of constituents dissolved in water is described by Fick's Law. In Fick's Law,
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the steady-state flux of the solute across the skin (mg/cmzlhr) equals the permeability constant (kp,
cm/hr) multiplied by the concentration difference of the solute across the membrane (mg/cm®). This
approach is discussed by USEPA (USEPA, 1989a; 1992b).

The PC values were derived from USEPA's Guidance for Demmal Exposure Assessment: Principles
and Applications (USEPA, 1992b). Tables 5-3 and 5-7 of this guidance document list PC values for
constituents commonly found at disposal sites. PC's used in this risk assessment are presented in
Table 542. Calculated PC's are presented in Table 543.

5.6 Exposure Dose Calculations

Appendix P presents the exposure dose and risk calculation spreadsheets. The risk results are
discussed in Section 6.0.
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TABLE 5-1
RECEPTOR/AREA MATRIX

SAUGET AREA 1 EE/CA AND RIFS
HUMAN HEALTH RISK ASSESSMENT

(

ENSR International

Racaptor : EXPOSURE AREAS _ ~ - -
Medium SITES _ R .. TRANSECTS . -
Sscondary Medium . C BPL and e . T R 1
{Pathways) - G (a) H (b) 1(b) L) .| N - CSF. ..~ a(d) - 4 (d) . 5(d) . 8(d). - 7(d) . ] Total
Indoor Industrial Worker (IW)
Groundwater IW-RME-G | IW-RME-H { IW-RME- } IW-BRME-L
Indoor Air (inh) IW-MLE-G | IW-MLE-H | IW-MLE-l | W-MLE-L 8
Outdoor Industrial Worker (OW)
Surface Soil {ing/derm)
QOutdoor Air (inh)
Groundwater OW-RME-G } OW-RME-H | OW-BRME-| | OW-RME-L OW-RME-T-3 | OW-RME-T-4 OW-RME-T-6 { OW-RME-T-7
Outdoor Air (inh) OW-MLE-G | OW-MLE-H | OW-MLE-| | OW-MLE-L OW-MLE-T-3 | OW-MLE-T-4 OW-MLE-T-6 | OW-MLE-T-7 16
Construction Worker (CW)
Surface Soil (ing/derm)
Outdoor Air (inh)
Subsurface Soil (ing/derm)
Outdoor Air (inh)
Groundwater (ing/derm) CW-AME-G | CW-RME-H | CW-RME-] | CW-RME-L CW-RME-T-3 | CW-RME-T-4 CW-RME-T-6 } CW-RME-T-7
Outdoor Mﬂ CW-MLE-G | CW-MLE-H | CW-MLE-I | CW-MLE-L CW-MLE-T-3 | CW-MLE-T-4 CW-MLE-T-6 | CW-MLE-T-7 16
Trespassing Teenager (TT)
Surface Soil (ing/derm)
Outdoor Air (inh)
Groundwater TT-RME-G | TT-RME-H | TT-RME-l | TT-RME-L
‘ Outdoor Air (inh) TT-MLE-G | TT-MLE-H | TT-MLE-I J TT-MLE-L 8
Recreational Teen (RT)
Sadiment (ing/derm)
RT-RME-CS-F
RT-MLE-CS-F 2
Recreational Fisher (RF)
Sediment (ing/derm) RF-AME-F
Fish Tissue (i RF-MLE-F 2
Resident (RES)
Surface Soil (ing/derm)
Outdoor Air (inh)
Qroundwater (ing/derm) RES-RME-N RES-RME-T-3 | RES-RME-T-4 | RES-RME-T-5 | RES-RME-T-6 | RES-RME-T-7
Produce (ing) - RES-MLE-N RES-MLE-T-3 | RES-MLE-T-4 | RES-MLE-T-5 | RES-MLE-T-6 | RES-MLE-T-7 12
Total ] 8 8 8 2 4 6 6 2 6 6 64
Notes’
BPL - Borrow Pit Lake. ing - ingestion.
COPC - Constituent of Potential Concern  inh - inhalation.
CS-F - Creek Segment F. MLE - Most Likely Exposure
derm - dermal contact. RME - Reasonable Maximum Exposure.
(a) - In Site G, COPCs identified in groundwater only.
(b) - In Sites H, 1, and L, COPCs identified in groundwater and soil for industrial scenario.
(c) - In Site N, COPCs identified in soil for residential scenario only.
(d) - In Transect areas, no volalile organic constituents identified as COPCs in groundwater.
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TABLE 5-2

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - INDOOR INDUSTRIAL WORKER
SAUGET AREA 1 EE/CA AND RIFFS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

RME On-Site MLE On-Site
indoor Indoor
Parameter Worker Worker
Parameters Used in the Indoor Air Pathway
Exposure Time (hr/day) 8 (a) 8 (a)
Exposure Frequency (days/year) 250 (b) 250 (b)
Exposure Duration (yr) 25 (b) 7 {c)
Inhalation Rate (m*3/hour) 1.6 (d) 1.0 (e)
Body Weight (kg) 70 (b) 70 {b)

Notes:

MLE - Most Likely Exposure.

RME - Reasonable Maximum Exposure.
(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work,

males and females, all ages. Table 15-68.

(b) - USEPA, 1991b. Standard Default Exposure Factors.
{c) - USEPA, 1897a. Exposure Factors Handbook. Recommended value for occupational tenure listed in Table 1-2.
(d) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for moderate activity.
{e) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for light activity.

1/2/01
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TABLE 5-3

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - OUTDOOR INDUSTRIAL WORKER
SAUGET AREA 1 EE/CA AND RIFS
HUMAN HEALTH RISK ASSESSMENT

ENSR International

RME Future MLE Future
Outdoor Industrial Outdoor Industrial
Parameter Worker Worker
Parameters Used in the Outdoor Air Pathway
Exposure Time (hr/day) 8 (a) 8 (a)
Exposure Frequency (days/year) 190 (M 190 (i)
Exposure Duration (yr} 25 (b} 7 (¢)
Inhalation Rate (m"3/hour) 1.6 (d) 1 (e)
Body Weight (kg) 70 (b) 70 (b)
Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year) 190 (i) 190 (i)
Exposure Duration (yr) 25 (b) 7 (c)
Soil Ingestion Rate (mg/day) 50 (] 30 ()]
Skin Contacting Medium (cm"2) 3339 (g) 3339 [{+)]
Soil on Skin (mg/cm~2) 0.02 (h) 0.02 (h)
Body Weight (kg) 70 (b) 70 (b)

Notes:

(c) - USEPA, 1997a
(d) - USEPA, 1997a
(e) - USEPA, 1997a
() - USEPA, 1997a
(g) - USEPA, 1997a
forearms, and face.

MLE - Most Likely Exposure.

RME - Reasonable Maximum Exposure.
(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work, males and females, all ages. Table 15-68.
(b} - USEPA, 1991b. Standard Default Exposure Factors.

. Exposure Factors Handbook. Recommended value for occupational tenure listed in Table 1-2.
. Exposure Factors Handbook. Inhalation rate for moderate activity.
. Exposure Factors Handbook. Inhalation rate for light activity.

. Exposure Factors Handbook. Average soil ingestion rates listed in Table 1-2.
. Exposure Factors Handbook. Represents 50th percentile values for males and females based on hands,

(h) - USEPA, 1997a. Exposure Factors Handbook. See Table 5-9 tor calculation.
(i) - Exposure frequency of 250 days (USEPA, 1991b) adjusted for percentage of days with inclement weather (24%),
[250-(250°0.24) = 190]; see text.
(j) - Calabrese, E.J., et. al. 1990. Preliminary adult soil ingestion estimates; results of a pilot study. Regul. Toxicol. Pharmacol.
12188-95. As cited in USEPA, 1997a. Exposure Factors Handbook. Low end of range.
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TABLE 54

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - TRESPASSING TEENAGER
SAUGET AREA 1 EE/CA AND RI/FS

HUMAN HEALTH RISK ASSESSMENT

ENSR International

RME Trespassing MLE Trespassing
Teenager Teenager
Parameter (7 to 18 yrs) (7 to 18 yrs)
Parameters Used in the Outdoor Air Pathway
Exposure Time (hr/day) 2 (i) 2 (i)
Exposure Frequency (days/year) 26 (a) 13 (b)
Exposure Duration (yr) 11 (c) 11 {c)
Inhalation Rate (m*3/hour) 1.2 ()] 1 (k)
Body Weight (kg) 47 (h) 47 h
Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year) 26 (a) 13 (b)
Exposure Duration (yr) 11 (c) 1 )
Soil Ingestion Rate (mg/day) 100 (d) 50 (e)
Skin Contacting Medium (cm”2) 3677 1) 3677 (f)
Soil on Skin (mg/cn2) 0.02 () 0.02 (@)
Body Weight (kg) 47 (h) 47 h)

Notes:

MLE - Most Likely Exposure.

RME - Reasonable Maximum Exposure.

(a) - 1 day per week for 26 weeks (6 months) of the year.
(b) - 1 day per 2 weeks for 26 weeks (6 months) of the year.

(d) - USEPA, 1991b. Standard Default Exposure Factors.

{g) - USEPA, 1997a. Exposure Factors Handbook. See Table 5-13 for calculation.

(i) - The trespassing teen is assumed to stay in the fill area for two hours.

{c) - Trespassing teenager is assumed to range in age from 7 to 18. Therefore, total exposure duration is 11 years.

(e) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rate for an adult listed in Table 1-2.
(f) - USEPA, 1997a. Exposure Factors Handbook. Average surface are of hands, forearms and lower legs of males and females aged 7 to 18.

(h) - USEPA, 1997a. Exposure Factors Handbook. Body weight is the average of maies and females aged 7 to 18.

(j) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates is the value for moderate activity (children) listed in Table 5-23.
(k) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates is the value for light activity (children) listed in Tabile 5-23.
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TABLE 5-5

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CONSTRUCTION WORKER
SAUGET AREA 1 EE/CA AND RIFS

HUMAN HEALTH RISK ASSESSMENT

RME Future MLE Future
Construction/Utility Construction/Utility

Parameter Worker Worker

Parameters Used in the Surface Soil and Subsurface Soil Inhalation Pathway
Exposure Time (hr/day) 8 (a) 8 (a)
Exposure Frequency (days/year) 40 (b) 20 (c)
Exposure Duration (yr) 1 (d) 1 (d)
Inhalation Rate (m*3/hour) 25 (e) 1.5 (f)
Body Weight (kg) 70 (g) 70 (9

Parameters Used in the Surface and Subsurface Soil Pathway
Exposure Frequency (days/year) 40 (b) 20 (c)
Exposure Duration (yr) 1 (d) 1 (9)
Soil Ingestion Rate (mg/day) 100 (@) 64 (h)
Skin Contacting Medium (cm~2) 3339 (i) 3339 (i)
Soil on Skin (mg/cm*2) 0.19 (W) 0.19 (1)}
Body Weight (kg) 70 (Q) 70 (@

Parameters Used in the Groundwater Pathway
Exposure Time (hr/event) 1 (k) 1 (k)
Exposure Frequency (days/year) 10 (k) 5 (k)
Exposure Duration (yr) 1 (d) 1 (d)
Water Ingestion Rate (/event) 0.005 (0] 0.005 ()
Skin Contacting Medium (cm~2) 3339 (i) 3339 (i)
Body Weight (kg) 70 (@ 70 (@

Parameters Used in the Groundwater Inhalation Pathway
Exposure Time (hr/day) 8 (a) 8 (a)
Exposure Frequency (days/year) 40 (b) 20 (c)
Exposure Duration (yr) 1 (d) 1 (d)
Inhalation Rate (m*~3/hour) 2.5 (e) 1.5 )
Body Weight (kg) 70 (9) 70 @

—

Notes:

MLE - Most Likely Exposure.

RME - Reasonable Maximum Exposure.

(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work, males and females, all ages. Table 15-68.

(b} - Exposure frequency is equivalent to 5§ days per week for 2 months.

(c) - Exposure frequency is equivalent to five days per week for one month.

(d) - Construction activities are assumed to occur over a 1 year period.

(e) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate is the value for heavy activity for an outdoor worker listed in Table 5-23.

(f) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate is the value for moderate activity for an outdoor worker listed in Table 5-23.

(g) - USEPA, 1991b. Standard Default Exposura Factors.

(h) - ENSR-derived value; described briefly in the text.

(i) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on hands, foreamns, and face.

(i) - USEPA, 1997a. Exposure Factors Handbook. See Table 5-10 for calculation.

(k) - Assumed that contact with water occurs only for a fraction of the total exposure duration and time.

(l) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during a swimming event.
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TABLE 5-6

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RESIDENT
SAUGET AREA t EE/CA AND RUFS

HUMAN HEALTH RISK ASSESSMENT

RME Resident MLE Resident
Parsmeter Aduk Child (0 to 6 yrs) AduR Chiid (0 to 6 yrs)
Parameters Used in the Outdoor Air Inhalation Pathway
Exposure Time (hr/day) 2 (@) 6 (@) 2 (a) [ (@)
Exposure Frequency (days/year) 266 ©) 266 ) 178 (e) 178 (@)
Exposure Duration (yr) 24 (b} 6 (b) 7 f) 2 (U}
Inhalation Rate (m*%/hour) 16 ) 1.2 ™)) 055 th | o0z @
Body Weight (kg) 70 (b) 15 d) 70 {b) 15 {b)
Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year) 266 ©) 266 (c) 178 (e} 178 (e)
Exposure Duration (yr) 24 (b) 6 {b) 7 (U] 2 (4]
Soil Ingestion Rate (mg/day) 100 (b) 200 (o) 50 ) 100 )
Skin Contacting Medium (cm2) 5729 (k) 2058 ® | 5729 (k) | 2058 (k)
Soil on Skin (mg/icm”2) 0.12 0} 0.06 ) 0.12 [0} 0.06 )]
Body Weight (kg) 70 (b) 15 (b) 70 (b) 15 (b)
Parameters Used in the Homegrown Produce Pathway
Exposure Frequency (days/year) 365 (P) 365 (p) 365 (p) 365 ()]
Exposure Duration (yr) 24 (b) 6 (b) 7 ) 2 )
Produce Ingestion Rate (g/day) 454 {m) 15 (m) 125 {n) 4 (n)
Body Weight (kg) 70 (b) 15 {b) 70 (b) 15 (b)
Parameters Used in the Indoor Air Inhatation Pathway
Exposure Time (hr/day) 16.4 (0) 18 (o) 164 (0) 18 (0)
Exposure Frequency (days/year) 266 (c) 266 (c) 178 (e) 178 (e)
Exposure Duration (yr) 24 (o) 6 (b) 7 0) 2 U}
Inhalation Rate (m~3/hour) 16 (9) 12 @) 0.55 (h) 0.32 D)
Body Weight (kg) 70 (b) 15 {b) 70 (b) 15 (b)
Parameters Used in the Groundwater Pathway
Exposure Time (hr/event) 1 (n 1 n 1 (n 1 "
Exposure Frequency (days/ear) 26 (s) 26 (s) 13 ) 13 (t
Exposure Duration (yr) 24 (b 6 (b) 7 ) 2 1)
Water Ingestion Rate (Vevent) 0.005 (@ 0.005 @1{ 0.001 (v | 0.001 0}
Skin Contacting Medium (cm*2) 5729 (k) 2058 (| s729 (k) | 2088 (k)
Body Weight (kg) 70 (b) 15 (b) 70 (b) 15 (b)

Notes:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - USEPA, 1987a. Exposure Factors Handbook. Values for time spent outdoors listed in Tabie 1-2 (average of weekends
/weekdays for children).
(b) - USEPA, 1991b. Standard Default Exposure Factors.
(c) - Exposure frequency of 350 days (USEPA, 1991b) adjusted for percentage of days with inclement weather (24%), [350-(35070.24) = 266];
See taxt.
(d) - USEPA, 1993b. Central tendency residential exposure frequency = 234 days.
(e) - Exposure frequency of 234 days (USEPA, 1993b) adjusted for percentage of days with inclement weather (24%), [234 - (234°0.24) = 178]; See text.
(f) - USEPA, 1997a. Exposure Factors Handbook. Recommended average for time residing in a househokd, Table 1-2. (9 years total,
assuming 7 years as an adult and 2 as a child - assumes that the 2 years as a child can occur anywhere between the ages of
0 to 6. Theretore, exposure factors for a 0 to 6 year oid child are employed).
(9) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates are the values for moderate activity listed in Table 5-23.
(h) - USEPA, 1997a. Exposure Factors Handbook. Average daily inhalation rate for men and women, Table 5-23.
(i) - USEPA, 1997a. Exposure Factors Handbook. Average of recommended mhalation rates for children age 0-6 years, Table 5-23.
(i) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rates listed in Table 1-2.
(k) - USEPA, 1997a. Exposure Factors Handbook. Represents average S0th percentile surface area for males and females of
hands, forearms, lower legs, and feet.
() - USEPA, 1997a. Exposure Factors Handbook. See Tabies 5-11 and 5-12 for caiculation.
(m) - USEPA, 1997a. Exposure Factors Handbook. Based on recommended 95th percentile homegrown vegetable ntake of
7.5 g/kg body weight-day, Table 1-2. Adjusted for cooking loss and dry weight.
(n) - USEPA, 1997a. Exposure Factors Handbook, Based on average homegrown vegetabie intake of 2.1 g/kg body weight-day, Table 1-2.
Adjusted for cooking loss and dry weight.
(0) - USEPA, 1997a. Exposure Factors Handbook. Values for time spent indoors listed in Tabile 1-2 (average of weekends
/weekdays for children; assumes that adult spends time away from the household).
{(p) - Produce ingestion rate is based on 365 days per year.
(q) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume |. Value is one-tenth of that assumed to occur during a swimming event.
(r) - The adult and child are assumed 1o be in contact with groundwater outdoors for one hour per event.
(s) - Two days per week for three months.
(1) - One day per week for three months.
(u) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume |. Value is one-fiftieth of that assumed to occur during a swimming event.
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TABLE 5-7

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL TEENAGER
SAUGET AREA 1 EE/CA AND RIFS

HUMAN HEALTH RISK ASSESSMENT

RME Recreational MLE Recreational
Teenager Teenager
Parameter (7 to 18 yrs) (7 to 18 yrs)
Parameters Used in the Dead Creek Sediment Pathway - Wading
Exposure Frequency (days/year) 26 (a) 13 (b}
Exposure Duration (yr) 11 (¢) 11 (c)
Soil Ingestion Rate (mg/day) 100 (d) 50 (e)
Skin Contacting Medium (cm”2) 2023 H 2029 4]
Sediment on Skin (mg/cm~2) 1 (9) 1 Q)
Body Weight (kg) 47 (h) 47 (h
Parameters Used in the Dead Creek Surface Water Pathway - Wading
Exposure Frequency (days/year) 26 (a) 13 (b)
Exposure Duration (yr) 1 (c) 1 (¢}
Surface Water Ingestion Rate (I/event) 0.01 (i) 0.005 0
Skin Contacting Medium (cm”2) 2029 (4] 2029 f
Body Weight (kg) 47 (h) 47 (h)
Paramaters Used in the Borrow Pit Lake Sediment Pathway - Swimming
Exposure Frequency (days/year) 12 (k) 6 [0}
Exposure Duration (yr) 1 (c) 11 (c)
Soil Ingestion Rate (mg/day) 100 (d) 50 (e)
Skin Contacting Medium (cm"2) 2029 4] 2029 "
Sediment on Skin (mg/cm~2) 1 (9) 1 9
Body Weight (kg) 47 (h) 47 (h)
Parameters Used in the Borrow Pit Lake Surface Water Pathway - Swimming
Exposure Frequency (days/year) 12 (k) 6 U}
Exposure Duration (yr) 11 (c) 11 {c)
Surface Water Ingestion Rate (l/event) 0.05 (m) 0.01 (i)
Skin Contacting Medium (cm*2) 13533 (n) 13533 {n)
Body Weight (kg) 47 (h) 47 (hy
Notes:

MLE - Most Likely Exposure.

RME - Reasonable Maximum Exposure.

(a) - 1 day per week for 26 weeks (6 months) of the year.

{b) - 1 day per 2 weeks for 26 weeks (6 months) of the year.

(c) - Recreational teenager is assumed to range in age from 7 to 18. Therefore, total exposure duration is 11 years.

(d) - USEPA, 1991b. Standard Default Exposure Factors.

(e) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rate for an adult listed in Table 1-2.

(f) - USEPA, 1997a. Exposure Factors Handbook. Average surface are of feet and 1/4 the legs of males and females aged 7-18.

(g) - USEPA, 1992b. Dermal Exposure Assessment: Principles and Applications.

(h) - USEPA, 1997a. Exposure Factors Handbook. Body weight is the average of males and females aged 7-18.

(i) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume |. Value is one-fifth of that assumed to occur during
a swimming event.

(j) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume |. Value is one-tenth of that assumed to occur during
a swimming event.

(k) - Two events per month for the 6 warmest months of the year.

() - One events per month for the 6 warmest months of the year.

(m) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume 1. Value for a swimming event.

{n) - Value represents average total body surface area of males and females aged 7 to 18. Assumed 100% of skin surface
exposed while swimming.
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TABLE 5-8

SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL FISHER
SAUGET AREA 1 EE/CA AND RIfFS

HUMAN HEALTH RISK ASSESSMENT

RME Adult MLE Aduht
Recreational Recreational
Parameter _ ] Fisher Fisher
Parameters Used in the Fish Ingestion Pathway
Exposure Frequency (days/year) 365 (a) 365 (a)
Exposure Duration (yr) 30 (b) 9 (c)
Fish Ingestion Rate (g/day) 8 (d) 1 (e)
Body Weight (kg) 70 (b) 70 (b)
Parameters Used in the Surface Water Pathway - Wading
Exposure Frequency (days/year) 22 (k) 3 0}
Exposure Duration (yr) 30 {b) 9 (9}
Surface Water Ingestion Rate (Vevent) 0.01 1] 0.005 (m)
Skin Contacting Medium (cm”2) 4500 (g) 4500 (9)
Body Weight (kg) 70 (b) 70 (b)
Paramaters Used in the Sediment Pathway - Wading
Exposure Frequency (days/year) 22 (k) 3 ()
Exposure Duration (yr) 30 (b) 9 {c)
Sediment Ingestion Rate (mg/day) 100 (h) 50 (i)
Skin Contacting Medium (cm*2) 4500 (9) 4500 (9)
Sediment on Skin (mg/cm”2) 1 i) 1 0]
Body Weight (kg) 70 (b) 70 (b)
Notes:

MLE - Most Likely Exposure.

RME - Reasonabie Maximum Exposure.

(a) - Fish ingestion rates are based on 365 days per year.

(b) - USEPA, 1991b. Standard Default Exposure Factors.

(c} - USEPA, 1997a. Exposure Factors Handbook. Recommended average for time residing in a household. Table 1-2.

(d) - USEPA, 1997a. Exposure Factors Handbook. 8 g/day is equivalent to approximately 22 fish meals of 129 g per year.

(e) - 1 g/day is equivalent to approximately three 129 g fish meals per year (equivalent to one fish meal per month in the
three summer months).

(f) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume 1. Value is one-fifth of that assumed to occur during
a swimming event.

(g) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile vaiues for males and females based on
hands, lower legs, and feet.

(h) - USEPA, 1991b. Standard Default Exposure Factors.

(i) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion rates listed in Table 1-2.

(j) - USEPA, 1992b. Dermal Exposure Assessment: Principles and Applications.

(k) - One day per month for § months.

(!) - One day per month during the three summer months.

(m) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during
a swimming event.
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TABLE 5-9

SOIL ADHERENCE FACTORS- OUTDOOR INDUSTRIAL WORKER
SAUGET AREA 1 EE/CA AND RI/FS

HUMAN HEALTH RISK ASSESSMENT

ENSR International

Outdoor Industrial Worker Scenario
Surface Area Soil Loading Total Soil
50th percentile Groundskeeper Mass
Body Part (cm®) (a) (mg/cm®) (b) (mg)
Head 1,205 0.005 5.543
Hands 904 0.071 64.1485
Forearms 1,230 0.009 11.1438
Total 3,339 80.8
Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02
Notes: T
(a) - Data from USEPA (1997a). Tables 6-2, 6-3. Average of 50th percentile
values for men and women (1/2 arm used as proxy for female forearm).
(b) - Data from USEPA (1997a), Table 6-12. Average of Groundskeeper Nos. 1,2,3,4, and 5.

TABLE 5-10

SOIL ADHERENCE FACTORS- CONSTRUCTION WORKER
SAUGET AREA 1 EE/CA AND RI/FS
HUMAN HEALTH RISK ASSESSMENT

Construction Worker Scenario
Surface Area Soil Loading Total Soil
50th percentile Farmer Mass
Body Part (em’) (a) (mg/em’) (a) (mg)
Head 1,205 0.041 49.405
Hands 904 0.47 424.645
Forearms 1,230 0.13 159.9
Total 3,339 634.0
Area-Weighted Soil Adherence factor (m_g_;/cm2) = Soil mass/Surface area = 0.19
Notes: B
(a) - Data from USEPA (1997a). Tables 6-2, 6-3. Average of 50th percentile
values for men and women (1/2 arm used as proxy for female forearm).
(b) - Data from USEPA (1997a), Table 6-12. Average of Farmer Nos. 1 and 2.
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TABLE 5-11

SOIL ADHERENCE FACTORS- RESIDENT ADULT
SAUGET AREA 1 EE/CA AND RI/FS

HUMAN HEALTH RISK ASSESSMENT

Aduilt Resident
Surface Area Soil Loading Total Soil

50th percentile (a) Garder)ers Mass
Body Part (cm®) (mg/cm®) (b) (mg)
Hands 904 0.19 171.67
Forearms 1,230 0.052 63.96
Lower legs 2,370 0.047 111.39
Feet 1,225 0.215 347.02
Total 5,729 - 694.03
Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.12

Notes:

(a) - Data from USEPA (1997a). Tables 6-2, 6-3. Average of 50th percentile
values for men and women (1/2 arm used as proxy for female forearm).

